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With every moment of time, every foot of production space, every work 








unit of manpower of such vital importance, look to Unitrol to wipe out the | i 


sire oe 


problem of handling, housing and using Motor Control. 
Unitrol is a better method of mounting, housing 


Unitrol simplifies and speeds up the installation of Motor Control centralizing Motor Control . . . from the individual 

7 up to the complete plant-serving motor control cente: 

whether inside a machine, beside a machine or in a control center is made up from standardized interchangeable p 

° ° It is complete and usable at every step of the way.! 

serving an entire plant or department. inexpensive, speedy and easy to install, demout 
change. It is as “flexible as a rubber band.” 


ici ° Motor Control for several motos 
and servicing of Motor Control. It makes control always easily acces- ’ ssciaiinad eniines, 


space-saving, convenient and # 


= Unitrol simplifies and speeds up the addition, change, replacement The individual Unitrol Sectionho 


sible ... separates control from machine, maintenance from production. tae te 


It keeps control abreast of changing needs. EE one iroctures 

. ; % other structures 

: or preparation 

3 Unitrol cuts down the space required by Motor Control . . . enables — ee eee 


> 


you to get more than double the amount of control in the same space 
The individual Unitrol mounting 


. ». may even make plant extensions unnecessary. frame is better for machines with 
built-in Motor Control. It elimi- 


nates many machining, wiring 


The complete Unitrol story is told in the book “Unitrol ... the next step for- and assembling operations. 
ward in Motor Control progress.” 

It’s yours for the asking. But send 1892-1942 50th ANNIVERSARY 

for it today. CUTLER-HAMMER, 
Inc., 1310 St. Paul Ave., Milwau- 
kee, Wis. Associate: Canadian 


CUTLER: HAMMER 


ccinciateniaticl The complete Unitrol Control Center houses all the ¢0 
U N | re R O L yes and control equipment in the plant, for a 
, = man-power-saving installation, maintenance, 


A 
expansion or curtailment. No wall or floor preP® 
Permits installatié 





Cutler-Hammer, Ltd., Toronto. 


No racks, trellises or frames. 


Copyright, 1942, Cutler-Hammer, Inc. ace. 
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Two almost identical ball bearings 











One “special” may well delay delivery of many 


~~ are two apparently similar bearings, yet 


one can be produced much faster than the standard bearings and the machines awaiting 
other. One is made to established American them, in addition to complicating the servicing 
standard metric dimensions and tolerances; the of machines in the field or in the plant. 


other is a “special” requiring extra tooling and 


different machine set-ups. 


Consult a New Departure New D wwe 


engineer as to availability THE FORGED /STEEL BEARING 


of types and sizes. 
Ball @& 


NEW DEPARTURE © DIVISION GENERAL MOTORS © BRISTOL, CONNECTICUT 
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Design Calculations: 
Bolts, how to select for tensile loads, Edit. 87, 88 
Short beams, designing by shear-energy theory, 
Edit. 69, 70, 71, 72, 162 
Vibration, how to calculate by mobility methods, 
Edit. 62, 63, 64, 65, 146, 148 


Design Problems: 

Brushing machine, combining styling with engi- 
neered design, Edit. 66, 67, 68 

Hardness determination, using sand particles, 
Edit. 82, 83 

Mountings, applying rubber to isolate vibration 
in machines, Edit. 77, 78, 79, 80, 81, 150, 152, 
154 . 

Patent law, legislation affecting wartime inven- 
tions, Edit. 55, 56, 57, 58 

Substitute materials, how to plan for and specify, 
Edit. 73, 74, 75, 76 


Finishes: 
Coating, Adv. 126 
Enamel, Edit. 68 . 
Sandblast, Adv. 126 


Materials: 
Alloys (magnesium), Adv. 21 
Alloys (nickel), Adv. 45, 97 
Alloys (steel), Adv. 14, 15 
Bimetal, Edit. 138, 140; Adv. 138, 148 
Bronze, Adv. 169 
Felt, Adv. 28, 108, 164 
Glass, Adv. 24 
Insulation, Edit. 110; Adv. 110 
Molybdenum, Adv. 103 
Plastics, Edit. 61; Adv. 113 
Rubber, Edit. 77, 78, 79, 80, 81, 150, 152, 154 
Steel (cold rolled), Adv. 165 


Mechanisms: 
Adjusting, Edit. 60, 130 
Cam, Edit. 60 


Organization and Equipment: 
Engineering department, Adv. 11, 23, 33, 44, 51, 
98, 105, 112, 120, 150 


Parts: 
Bearings, Edit. 67, 68, 96; Adv. 4, 9, 91, 95, 101, 
109, 119, 129, 131, 135, 136, 168, 172, BC 
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MACHINE DESIGN is indexed in Industrial Arts Index and Engineering. Index Service, both available in libraries generally 





Bellows (metallic), Adv. 12, 163 

Belts, Edit. 67, 89, 154; Adv. 161 

Cables, Adv. 130, 163 

Carbon, Adv. 140 

Cast parts, Adv. 13, 36, 46, 107 

Chains, Adv. 18, 116, 153, 155 

Cloth (wire), Adv. 154 

Controls, (electrical), Edit. 89, 94, 102, 104, 106, 
108, 140; Adv. IFC, 26, 27, 67, 117, 118, 124, 
127, 137, 171 

Conveyors, Edit. 132 

Counters, Adv. 173 

Couplings, Adv. 154 

Electric equipment, Adv. 43 

Engines, Adv. 102, 146 

Fastenings, Edit. 110; Adv. 1, 17, 20, 38, 49, 
133, 134, 166 

Forgings, Adv. 32, 104, 124 

Gears, Adv. 25, 130, 143, 150, 152 

Hose (metallic), Adv. 99 

Hydraulic equipment, Adv. 37, 39, 53, 92, 100, 
145 

Joints, Adv. 162 

Lights, Edit. 61; Adv. 140 

Lubrication and lubricating equipment, Edit. 100, 
110; Adv. 111, 162 

Motors, Edit. 94; Adv. 16, 22, 29, 47, 50, 93, 96, 
125, 160, 161, IBC 

Mountings (rubber), Edit. 77, 78, 79, 80, 81, 150, 
152, 154; Adv. 121 

Oil seals and packing, Edit. 100, 102; Adv. 2, 31, 
35 

Plastic moldings, Adv. 139, 165 

Pneumatic equipment, Adv. 122, 159, 167, 170 

Prefabricated, Adv. 115 

Pumps, Adv. 19, 128, 132, 142, 148, 163, 164, 167 

Rubber, Adv. 10, 144 

Speed reducers, Adv. 30, 128, 144, 169 

Spring, Adv. 34, 42, 146, 149, 152 

Stampings and drawn parts, Edit. 68; Adv. 48 

Transmissions, Edit. 67, 89; Adv. 106, 138, 151 

Valves, Edit. 98; Adv. 54, 114, 142 

Welded parts and equipment, Edit. 89; Adv. 8, 
123, 147, 156, 174 


Production: 
Lapping, Adv. 160 
Tools, Adv. 161 
Hardening, Edit. 61 










































je CONTROL 


Organ melodies are a blend of many separate notes struck by the 


























musician’s fingers on the organ keyboard — his control station 


A multi-circuit push button station is the machine tool operator's 
“keyboard.” It provides finger-tip control of the automatic panel 
which governs the sequence and timing of all operations required to 
create thousands of identical parts from raw metal stock. 


Square D’s new Class 9001, Type M series of push button stations 
and enclosures has been designed for more flexibility, convenience 
and safety in transmitting the operator's finger-tip messages to the 
motor control panel. 

Square D offers enclosures for 3, 6, 9, 12, and 16 push button, 
selector switch or pilot light control units. Each may be furnished as 
an assembled station; or as an enclosure only, in which the machine 
tool manufacturer can fit units from stock to fill his immediate needs. 
Knockout closers are provided for unused openings in the cover plate. 


Each enclosure consists of a cast iron case, gasket and steel cover 
plate. The case may be drilled and tapped for conduit entrance in 
five convenient locations. 

The Type M push button series supplements a wide assortment of 
other control stations, limit switches and accessories in the Square D 
line. All have been developed to make practical the complex metal 
working operations expected from modern machine tools. 


WRITE FOR BULLETIN 9001-M 


SQUARE 7) COMPANY 
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NATIONWIDE 
NETWORK OF 
POST DEALERS 


Atlanta—Georgia Blue Print Co. 
Caen A. Head, 
ne, 















Boston—Boston Blue Print Co. 

Buffalo—Buffalo Blue Print Co 

Chicago—Frederick Post Co. 

Cincinnati—Queen City Blue 
Print Co. 

Cleveland—The City Blue | 





VAPOR PRINTS 





Printing Co. 
Dallas—-The Rush Co. 
Dayton-—-Gem City Blue Print & 
Supply Co. 
Denver—W. H. Kistler 
Stationery Co. 
Detroit—-Frederick Post Co. 
Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 
Fort Worth—Majestic Reproduc- 
tion Co. 


VAPO PAPER LDAISRS through the Printing Machine | “zfs! * 


Karsas City—Ww estern Blue 





When there’s a i . : : : . Print Co. 
e hustle on for prints, Vapo-paper comes up fast with an impression a. 5, 
as crisply clean and brightly etched as a new dime. New Vapo-paper emulsion gives ee 
: . 7 Memphis--Wray Williams Blue 
you the intense contrast—the background clear white—fine or heavy lines sharp and a... | 
. : f Wis. 7 

double-edged—and the solids deep-dyed in Post red or blue. Another new feature, New Orleans—Southern Blue 

rint Co. 


New York—John R. Cassell Co., 


ne, 
Oklahoma City—The A & E 


—_ regular and fast. Equipment Co 
Omaha—Standard Blue Print Co. 


Philadephia—Philadelphia Blue 


G E T Y 0 U R F R E E T R | A L N 0 Ww me .. 5 Blue 


Printing Co 


Vapo-paper body stock makes extra-tough prints for hard usage. Two speeds available 


pro PpEP-UP PRO» 




















At our expense, prove to yourself the superiority of Vapo- Portland—J. K. Gill Co. 
paper. At the right is the name of your Post man. ’Phone him St, Louls—Service Blue Print 
i ; oto Copy Co. 
for your free trial supply of the new, improved Vapo-paper. Sait Lake City—Salt Lake Blue 
Or send for your supply direct to The Frederick Post Print & Supply Co. 
Company, Box 803, Chicago, Illinois. SS oa aon Inc, 
In making your request please include the following ———eeee 
information. Toledo —Toledo Blue Print & 
e Are you equipped to produce dry developed prints? Tote Prtenate Dine Print & 
@ Would you prefer regular or fast, blue line or red BAS a ae 
. ngton —_, 
line Vapo-paper? MacMichael 





Wichita—City Blue Print Co. 












INSTRUMENTS @ EQUIPMENT © BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 
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YDRAULIC jacks, electrically operated to 
raise and lower curbs on Chicago’s “Outer 
Drive,” effect the best safety measure yet 
adopted on highways where the flow of traffic varies 
to the extent that additional lanes are required in 
one direction in the morning and in the opposite 
in the afternoon. Curbs are steel and are operated 
from pushbuttons in the traffic control room, the 
conversion being made in only a few seconds. 


° 


OW in full swing, the National Defense Book 
Campaign is making books available to men in 
service. Sponsored by the American Library Asso- 
ciation, American 
Red Cross, and 
United Service Or- Bega eras meg 
ganizations, the ‘i 
campaign office is 
seeking ten million - 
books, technical or fe 
fiction, for use in ina 
U.S.O. houses, Army 


he. 


“dayrooms,” ships, 
naval bases, etc. 
Contributed books 


should be taken to 
libraries or other 
collection centers 
where they will be 
sorted, repaired if 
necessary, and sent 
on as quickly as pos- 
sible to spots where needed. Name and address of 
donors should preferably be placed in the books. 


if sf 
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RIMARY reason for the large scale use of 

diesels for military machines and marine craft 
is to reduce the hazards of fuel explosion. In addi- 
tion to utilizing nonexplosive fuel, diesels have a 
35 to 50 per cent greater range of operation with 
no increase in fuel load, compared with gasoline 
engines. According to B. B. Williams, president 
Cooper-Bessemer Corp., Hitler is equipping his 
long-range bombers with this type of power and, 
of the 45 war vessels built by Japan last year, 43 
were diesel powered. 


¢ 


UCCESSFUL metal plating of acrylic plastics 

involves treatment with a caustic soda solution 
followed by treatment with a silvering solution. 
Subsequent electroplating gives a metallic surface 
to the part thus treated. 


¢ 


PRING steel, according to preliminary studies 

of steel plant metallurgists, may be utilized as 
armor plate by employing special heat treating 
methods. 








OP performance for large scale production 

conversion is the record set by Buick for build- 
ing aircraft engines. Requiring only 200 days from 
blueprints to production and 243 days to finished 
engines, this record is representative of the speed 
with which automobile manufacturers have been 
able to swing into the tremendous war-time jobs 
assigned to them. 


OMPLEX sequential operations involved in 
heat treating the new one-piece cast alloy 
hulls and turrets for 60-ton and 29-ton tanks in- 
volves careful temperature control. Variations 
considered as insignificant in normal heat treating 
would produce non- 
uniform and unac- 
ceptable armor. Dif- 
ox ficulties of meeting 
Ret aes specifications is aug- 
mented by the fact 

that, for the 60-ton 

“fort on wheels,” 

individual hull cast- 

ings may weigh as 


much as_ 25,000 
pounds and _ vary 
widely in contour 


and cross section. 

Overhead monorail 

conveyors above the 

furnaces carry the 

castings through the 

final stages of heat 
treatment in such a way that a minimum of con- 
veyor mechanism passes through the heating and 
cooling zones. 

e 


ODERN military aviators, like bombardiers, 
may pilot new fighters from a prone position. 
It is claimed that in this position the pilot is less 
effected by power dives than when sitting up. 
Visibility in a fully streamlined machine is also 


better. 
a 


T LAST the precious metal, platinum, has 

more uses in industry than in jewelry which 
formerly held the position of first importance. 
With the exception of iridium, prices for platinum 
metals has remained practically unchanged during 
the past year, being about $38 an ounce. 


* 


ETAL foil is now being replaced by a new 

plastic sheet material having the appearance 
of metal. Vuepak a transparent cellulose acetate 
sheet is the base material used. The foil is three 
laminated sheets, the central one of which is coated 
with a metallic finish. This shines through the 
outer ones to give a metallic appearance. Reflected 
light gives a high gloss. 
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War Inspires— Law Protects! 


By George V. Woodling 


RESENT “all out” efforts to win the 
war vitally affect every phase of indus- 
trial activity. Regardless of sacrifice and 
cost, readjustments are being made to gear 
the nation to a full war-time basis. Stress, 
rightfully, is being placed on the importance 
of inventions and patents to make certain 
that they, too, shall be utilized to the great- 
est possible degree because invention and re- 
search at no time play a greater part in the 
service of a nation than during a war. 
Importance of patents in the present enorm- 














ous purchasing program of the War Department be- 
comes readily apparent when one looks back and 
observes that, as a result of the last World war, 
approximately $600,000,000 in patent infringement 
suits had accumulated against the Government up 
to 1928. To avoid patent infringement as much as 
possible, the Government now has embodied in 
some of its purchasing contracts a “save harm- 
less” clause. Although there are several types 
of such clauses, each being drafted to meet the 
conditions of various purchasing arrangements, 
the following is typical. 


“The contractor will hold and save the 
United States, its representatives, and all 
other persons acting for it as agent, contrac- 
tor, or otherwise, harmless from all demands 
or liabilities for alleged use of any copy- 
righted or uncopyrighted composition, pat- 
ented or unpatented invention, secret process 
or suggestion in, or in the making or supply- 
ing of, the articles or work herein contracted 
for, and for alleged use of any patented in- 
vention in using such articles or work for the 
purpose for which they are made or supplied. 
If and when required, the contractor will 
discharge and secure the United States from 
all demand or liability on account thereof by 
proper release from the patentees or claim- 
ants, and by bond or otherwise and to the 
satisfaction of the Chief of Ordnance.” 


Until 1910, the owner of a patent could not sue 
the Government for ordinary patent infringement. 
His only recovery was against the manufacturer 
who produced the alleged patented devices and 
sold them to the Government. By an act approved 
June 25, 1910, a change was made to allow a 
patent suit to be filed in the Court of Claims against 
the Government. The act in part, reads as follows: 


“Whenever an invention described in and 
covered by a patent of the United States shall 
hereafter be used by the United States with- 
out license of the owner thereof or lawful 
right to use the same, such owner may re- 
cover reasonable compensation for such use 
by suit in the Court of Claims. ... ” 


Patentee May Sue Government 


This act did not give the patentee the right to 
enjoin the Government from the use of the inven- 
tion but allowed him the right to sue for reasonable 
compensation. Also, it did not preclude the paten- 
tee from directly suing the manufacturer that fur- 
nished the war materials to the Government. As 
a consequence, the owner of the patent could sue 
either the Government or the manufacturer, the 
only difference between the two suits being that 
as against the Government the patentee had no 
right of injunction whereas against the manufac- 
turer he had a right of injunction to prevent manu- 
facture and sale. Thus, by suing the manufac- 
turer, the patentee could indirectly prevent the 
Government from buying the goods. To overcome 


56 





the stoppage of war materials, the Act of 1910 
was amended on July 1, 1918, to require the 
patentee to sue the Government in the Court of 
Claims for his entire compensation. The changes 
are italicized below to show the amended act. 


“Whenever an invention described in and 
covered by a patent of the United States shall 
hereafter be used or manufactured by or for 
the United States without license of the 
owner thereof or lawful right to use or manu- 
facture the same, such owner’s remedy shall 
be by suit against the United States in the 
Court of Claims for the recovery of his rea- 
sonable and entire compensation for such use 
and manufacture. ...” 


The amended act frees the manufacturer from 
liability in dealing with the Government. No right 
of injunction can be issued against the manufac- 
turer to stop the flow of war materials. Therefore, 
since the Government cannot be enjoined from 
using the patented invention but can only be sued 
for compensation, and the manufacturer cannot 
be sued at all for furnishing the patented inven- 
tion to the Government, the patentee cannot by 
injunction prevent the Government from infring- 
ing the patent. Consequently, the Government 
cannot be stopped by a patent. 

In a suit, the Government is entitled to all the 
defenses ordinarily available to a manufacturing 
defendant. Thus its opportunity of winning a suit 
is as favorable as that of the manufacturer. Figs. 
1, 2 and 3 illustrate typical war-time inventions 
for which suits were filed after the World war. 


Manufacturer Is Liable 


Although the “save harmless” clauses in the 
present Government contracts might appear to 
take away any right of the patentee to sue the 
Government for reasonable compensation, they do 
not so operate. In fact, if the patentee is to sue at 
all he must sue the Government, but the manufac- 
turer in such suit is contractually bound to repay 
the Government for any loss sustained in the 
infringement suit. The practical effect of the save 
harmless clauses is to enforce the manufacturers 
of war materials to acquire patent licenses under 
adversely held patents. As another alternative, 
the manufacturer is induced to develop and patent 
articles of his own engineering design. 

Another aspect of inventions and patents in 
national defense deals with the problem of pre- 
venting the enemy from securing technical and 
engineering information regarding our war ma- 
chines and other defense weapons. To carry out 
this purpose, Congress passed a bill (Public No. 
700, approved by the President, July 1, 1940) pro- 
viding for the secrecy of inventions. Upon the 
passage of this law, the Commissioner of Patents 
may withhold the publication or grant of a patent 
for such period or periods as in his opinion the 
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national interest requires. The law reads: 


“Whenever the publication or disclosure of 
an invention by the granting of a patent 
might, in the opinion of the Commissioner 
of Patents, be detrimental to the public safety 
or defense he may order that the invention 
be kept secret and withhold the grant of a 
patent for such period or periods as in his 
opinion the national interest requires: Pro- 
vided, that the invention disclosed in the ap- 
plication for said patent may be held aban- 
doned upon it being established before or by 
the commissioner that in violation of said 
order said invention has been published or 





Fig. 1—Original patent drawing of “joy stick” 

for airplanes. Supreme Court held in a decision 

after the first World war that compensation was 
due the inventor from the Government 


disclosed or that an application for a patent 
therefor has been filed in a foreign country 
by the inventor or his assigns or legal rep- 
resentatives, without the consent or approval 
of the Commissioner of Patents. 

“When an applicant whose patent is with- 
held as herein provided and who faithfully 
obeys the order of the Commissioner of Pat- 
ents above referred to shall tender his inven- 
tion to the Government of the United States 
for its use, he shall, if and when he ultimate- 
ly receives a patent, have the right to sue for 
compensation in the Court of Claims, such 
right to compensation to begin from the date 
of the use of the invention by the Govern- 
ment: Provided, that the Secretary of War 
or the Secretary of the Navy or the chief 
officer of any established defense agency of 
the United States, as the case may be, is 
authorized to enter into an agreement with 
the said applicant in full settlement and com- 
promise for the damage accruing to him by 
reason of the order of secrecy, and for the 
use of the invention by the Government. 
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Violation of the secrecy law or failure to keep 
the invention a secret may forfeit patent rights. 


During the previous World war, under the au- 
thority of a similar secrecy law (Act of October 
6, 1917), the examination of patent applications 
was done by officers of the army and navy. 


Under the present law, the selection of the ap- 
plications which are to be covered by the secrecy 
order is done by the Patent Office defense commit- 
tee comprising members selected from the Patent 
Office staff. Under the procedure of the commit- 
tee, each primary examiner in the Patent Office 
is required to examine the applications under his 
charge to determine which in his opinion should 
be placed under a secrecy order. These applications 
are reviewed by the defense committee. Those 
selected by the committee are then submitted to 
the war and navy department through members 
of a joint army and navy patent advisory board. 

When an application is recommended for secrecy 
by the board, the secrecy order may be issued by 
the Commissioner of Patents. The order does not 


Fig. 2—Naval fire control invention for which 
patentee sued. Case was dismissed by court 
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affect the usual examination of the application in 
the Patent Office. Prosecution continues in the 
regular manner until the application is ready for 
allowance. At this point everything is held in 
abeyance. The application then will be held from 
issue during such period or periods as the national 
interest requires. The fact that an application is 
placed under an order of secrecy is no indication 
that the government intends to use the invention 
nor is it an indication that the invention is a 
meritorious one. To allay the anxiety of an appli- 
cant who might be led to believe that his applica- 
tion is valuable, the order contains the following: 


“This order should not be construed in any 
way to mean that the Government has 
adopted or contemplates adoption of the al- 
leged invention disclosed in this application, 
nor is it any indication of the value of such 
invention. It is recommended that you tender 
this invention to the Government of the 
United States by communicating directly with 
the (War or Navy) Department.” 


Should the Government use the invention, the 
inventor must look to it for compensation. If the 
Government declines to use the invention, the 
inventor may desire to approach a manufacturer 
for exploitation. He should first, however, petition 
the commissioner of patents for a release from 
secrecy for that specific purpose. If no relief is 





Fig. 3—Contact bomb design for which com- 
pensation was justly due the inventor as held by 
the Court of Claims 





obtained and the applicant in violation of the law 
discloses the invention to others, he risks losing 
the ultimate right to his patent. 

The Secrecy Act as originally passed did not 
provide for penalties for violation thereof but only 
specified that the invention would be held aban- 
doned. By amendment (effective September 21, 
1941), the act was changed to include a penalty 
providing a fine of not more than $10,000 or im- 
prisonment for not more than two years, or both. 
The amendment also specified that no foreign ap- 
plication could be filed without first obtaining a 
license to do so from the Commissioner of Patents. 
The portion of the amendment dealing with the 
filing of applications in foreign countries is prin- 
cipally covered in Section 3, which reads: 


“No person shall file or cause or authorize 
to be filed in any foreign country an applica- 
tion for patent or for the registration of a 
utility model, industrial design, or model in 
respect of any invention made in the United 
States, except when authorized in each case 
by a license obtained from the Commissioner 
of Patents under such rules and regulations 
as he shall prescribe.” 


The actual papers which are to be sent to the 
foreign country must accompany the petition in 
an unsealed envelope. The petition identifies the 
United States application forming the basis for 
the foreign application, as well as states whether 
or not a secrecy order has been placed upon the 
application. If filing abroad is approved, the un- 
sealed envelope containing the foreign patent 
papers is then sealed and returned to the applicant, 
together with the license. The sealed envelope 
may then be mailed upon submitting the license 
therefor to the Post Office. 


Council Aids Development 


Another phase of inventions and patents in na- 
tional defense deals with the activities of the 
National Inventors Council created by the Secre- 
tary of Commerce with Charles F. Kettering as 
its chairman. The council appears to have a dual 
function. In one capacity it functions as a clearing 
house for inventions and suggestions from civilians 
relating to national defense. The council will con- 
sider an invention regardless of whether or not 
an application has been filed in the Patent Office. 

As a second function, the council co-operates 
closely with the army and navy and endeavors 
to solve specific problems. To solve these problems 
the council has identified with it many able in- 
ventors of specialized training and experience. The 
council is not authorized to purchase inventions 
from civilians nor does it have any available 
money to spend for actual working or develop- 
ment of the inventions through experimental work, 
although it will help inventors as much as possible 
to dispose of their inventions. For an inventor to 
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protect his interest, he should file an application 
for a patent. Should a secrecy order be placed 
upon the application, he may submit the same to 
the Government under the provisions of the secrecy 
order previously discussed. 

As a separate organization from the National 
Inventors Council, a National Defense Research 
Committee, under the chairmanship of Dr. Vanevar 
Bush, operates to co-ordinate research and experi- 
mental activities of the many engineering labora- 
tories throughout the country and to concentrate 
their efforts toward the development of special 
guns, tanks and other war-time mechanisms. 
Through this action, duplication of research de- 
velopment is reduced to a minimum and special 
inventive talent is applied to the making of worth- 
while inventions for the army and navy. 

The wholesome atmosphere of encouraging civ- 
ilians as well as directing specialized technical ex- 
perts to solve particular problems by the applica- 
tion of inventive skill will hasten our efforts to 
win the war. Growth of new inventions in the next 
few years will probably follow the same pattern 
or curve as shown in Fig. 4 which illustrates the 
rapid rise in the number of patent applications 
filed in the Patent Office after the last war. 

Prospective curve for the number of applications 
to be filed during the period immediately follow- 
ing the termination of this war will probably rise 
at a faster rate for the reason that patent applica- 
tions must now (since August 5, 1940) be filed 
within one year after the public use thereof in 
order to secure a valid patent, whereas two years 
were permitted previously. 


Will Benefit Nation 


Creation of these inventions will greatly benefit 
our nation as a whole in the years ahead. To 
make certain that inventions and patents will be 
used to the greatest possible benefit, President 
Roosevelt has established the National Patent 
Planning Commission (Executive Order No. 8977, 
December 12, 1941) consisting of five members to 
be appointed by the President. The purpose of this 
commission may best be understood by reference 
to the order itself, which reads in part: 


“Whereas both American industrial develop- 
ment and our people generally have greatly 
benefited by the products of American in- 
ventive genius; 

“And whereas it is essential even in time of 
war to plan for a full utilization of the 
nation’s expanded industrial capacity with 
the return of peace, a problem to which the 
inventive genius of our citizens can be applied 
at this time and which also requires a study 
to be made of our existing patent laws and 
procedure, together with other appropriate 
action, by a commission familiar with the 
problems of science, industry, agriculture, 
labor and the consumer; 

“Now, therefore, by virtue of the authority 
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Number of Applications 





Fig. 4—Patent applications filed during 1915 to 

1921 showing rapid rise after the World war. 

Even more phenomenal increase is predicted 
after present war 


vested in me as President of the United States, 

I do hereby order as follows: 

1: There is hereby established the National 
Patent Planning Commission consisting of 
five members to be appointed by the Presi- 
dent. 

2: The Commission is authorized, in conjunc- 
tion with the Department of Commerce, to 
conduct a comprehensive survey and study 
of the American patent system, and con- 
sider whether the system now provides the 
maximum service in stimulating the in- 
ventive genius of our people in evolving 
inventions and in furthering their prompt 
utilization for the public good; whether 
our patent system should perform a more 
active function in inventive development; 
whether there are obstructions in our ex- 
isting system of patent laws, and if so, 
how they can be eliminated; to what ex- 
tent the Government should go in stimulat- 
ing inventive effort in normal times; and 
what methods and plans might be developed 
to promote inventions and _ discoveries 
which will increase commerce, provide em- 
ployment, and fully utilize expanded de- 
fense industrial facilities during normal 
ae 

5: The Commissioner of Patents and his of- 
fice will assist the Commission, which is 
also authorized to call upon other offices 
and agencies of the Government for such 
aid and information as may be deemed 
necessary for its work. 

6: The Commission shall report the results of 
such investigations and studies to the 
President, together with recommendations. 
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Mtele operation on the high- 


cycle milling machine at right ef- 
fects a savings of 3!/,-days production 
time on each “Lightning” P-38 Intercep- 
tor built by Lockheed Aircraft Previ- 
ously, milling of long extrusions on ta- 
pers with cutouts in flanges and vari- 
ous other cuts for weight reduction in- 
volved considerable expense. 

Thirty feet in length with a cutting 
area of one foot in width and twenty 
feet in length, the machine employs a 
carriage which travels on its ways by 
rack and gear. Channel extrusions are 
held by cam and dog air clamps in a 
steel fixture with former bars attached. 


tiffmess and rigidity are achieved 
in this compact forging machine, 
lett, recently installed at Tube Turns, Inc., 
chiefly because the flywheel shaft is 
mounted in the neutral axis of the bed 
frame and the overarm heading slide per- 
mits locating the main shaft further forward 
without sacrificing tool alignment. Best 
utilization of bed frame weight reduces 
“spring’’ to achieve accuracy in work. 


To provide speed as well as precision, 
heading and gripping slides have wedge 
adjustment. Longitudinal and cross tie-bars 
are adequately heavy. Protection against 
accident is provided by a tandem by-pass 
automatic grip relief and a friction-slip fly- 
wheel. Clutch is operated by air which is 
admitted at the center of the plates. These 
are self-aligning and are not required to 
serve the double purpose of a driving 
means and a friction relief on the heading 
movement. 


Machined on one surface, each former bar guides the 
cutter heads by a cam and roller. Carriage feed is ad- 
justed by a hydraulically controlled variable-speed 
unit. In motion, the carriage trips a bell crank which in 
turn operates the air cylinders controlling the variable- 
speed unit. For parts impractical to clamp with air, a car- 
riage with spring-tensioned rollers is utilized to hold the 
parts uniformly and securely. 
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the knurled ring. 


Two concentric layers of polarizing screens are placed 
between the lamp and lens, one being fixed and the other 
adjustable. The stationary screen polarizes the light in the 
horizontal plane while the position of the other controis 
the amount of light transmitted. Thus the pilot can obtain 


any brilliance desired. 














Cran copper bushings by hardening shafts is but one trical heater as shown in 
step in the important program ot conserving materials and re- 


ducing assembly costs. Shown at left is an induction hardening proc- 
ess utilized in one plant for hardening rocker arm shafts to 50 Rock- 
well C so that the bearing material does not cause wear on the 


shafts. In this way forgings, 
cast iron and malleable 
iron can be drilled direct 
for bearings, eliminating 
the usual softer bushings. 

In this machine, shafts 
are hardened six at a time 
to produce 12,000 units 
daily. Because of the speed 
of the process no surface 
oxidation occurs. Neither is 
there any grain growth of 
the unhardened core. Dis- 
tortion is negligible, so only 
finish grinding and lapping 
are performed on the shafts. 


olaroid screens for indicator lights in the cockpit 
of airplanes reduces both bulk and weight over de- 
signs employing resistors, as well as giving the pilot more 
easily controlled light. Considering that often more than 
a score of these lights are used on a control panel, the 
saving becomes a worthwhile factor. Designed by West- 
inghouse, the lamp unit at right is a self-contained com- 
pact unit, adjustable to conditions of darkness by rotating 







































eat-controlled cooling for a refrigerator 

butter compartment proves simpler and 
more economical than direct control with an 
auxiliary evaporator system. Shown at left is 
a compartment arrangement for General Elec- 
tric refrigerators where electrical energy main- 
tains the correct temperature, which is always 
higher than that of the re- 
frigerator. Average energy 
consumption is about 1!/2 
kilowatt-hours a month. Al- 
ternative method of using a 
multiplex refrigerating sys- 
tem with separate evapora- 
tor and controls would be 
many times more costly anda, 
in addition, would not op- 
erate as satisfactorily. Thus 
it is not practical to compli- 
cate the refrigerating mech- 
anism when a small elec- 


the schematic diagram can 
do the job so simply and 
with an insignificont amount 
of energy. 
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Applying Mobility Method to | 


Shatt No Shaft No.2 


/ y) 


Oscillating torque M,sin wt 


applied at this end 


KO, 200 200-4 
M Spring No.l ‘Spring No.2 
ae) 


Fig. 1—Series connection of mechanical elements is 
illustrated by cantilever shafts and schematic diagram. 
Each shaft is treated as a torsion spring 


Fig. 2—Parallel connection of mechanical elements 
and its schematic diagram afford a contrast to the 
series connection in Fig. 1 


Oscillating torque Mosinwt 


Shaft No.! Shaft No.2 


(29) 


Spring No./~ 


Spring No.2 —— 


TUDY of torsional vibrations in gear systems 
may become so involved that a serious consid- 
eration of the method of analysis is warranted. 
Methods employing differential equations and dy- 
namically equivalent systems are well known. The 
electrical analogy might be considered because of 
a possible advantage in using adequate symbols and 
circuit diagrams. Another possible method of ap- 
proach involves an application of the “mobility 
method” developed by F. A. Firestone.* 
Purpose of this article is to outline the vibration 
analysis for gear systems by using the mobility 


*“The Mobility Method of Computing the Vibration of 
Linear Mechanical and Acoustical Systems: Mechanical- 
Electrical Analogies”—F. A. Firestone, Journal of Applied 
Physics, Vol. 9, No. 6, June, 1938, Page 373. 








By R. C. Binder 


Associate Prof. of Mechanical Engineering 
Purdue University 


method. This is a direct method of study, not an 
analogy. It does not require differential equations 
and is particularly useful and enlightening in num- 
erical computations for complicated systems of 
gears. 

In the development of the method the following 
assumptions are made: 


(a) Masses, springs and resistors are each 
concentrated or “lumped” 

(b) Each spring torque (as in a shaft or 
coupling) is directly proportional to the angu- 
lar displacement 

(c) Attention is limited to forced or free 
vibrations in normal modes 

(d) Any frictional resistance is directly pro- 
portional to the velocity. This assumption is 
reasonable for conditions of perfect lubrica- 
tion, for cases in which a body is damped by a 
dashpot, and for cases in which a body moves 
through a viscous fluid. This assumption does 
not apply for cases of friction between dry sur- 
faces. 


A mechanical element such as a spring, mass or 
resistor is regarded as “pure”. All important prop- 
erties of a mechanical structure are taken into ac- 
count by breaking up the structure into separate 
pure elements. For example, if a shaft in torsion 
has appreciable mass, it would be considered as the 
combination of two separate elements, a mass and 
a spring. 


Mobility Expressed as Complex Number 


Considering simple harmonic action, and using 
complex numbers, the relations in TABLE I apply. 
This notation is used because it is convenient and 
compact (6 = 6,<i#t = 6, cos wt + j6, sin wt). The 
real part of 6 is 6, cos wt and represents a simple har- 
monic motion having a displacement amplitude 6, 
and a circular frequency w. 

The mobility (ease of motion) Z of an element 
(or a group of elements) is a complex number. The 
absolute value of this complex number is the amount 
of angular velocity produced by unit torque. The 
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Vibration 


angle of the number is the angle by which the 
angular velocity leads the torque. Mobility of each 
of the three mechanical elements is given in TABLE 
II. Also, the conventions used in drawing diagrams 
are shown in TABLE III. 

A “torque vibrator’ will impress a given torque 
amplitude on any mechanical system to which it 
may be connected, regardless of the mobility of that 
system. An “angular velocity vibrator’ will im- 
press a given angular velocity amplitude on any 
mechanical system to which it may be connected, 
regardless of the mobility of that system. 


Series, Parallel Connections Defined 


Mechanical elements are connected in “series’’ 
when their terminals are connected end to end with 
no more than two terminals to any junction point. 
Functionally, a series connection results in the same 
torque acting through all the elements, while the 
total angular velocity across the combination is the 
sum of the velocities across the individual ele- 
ments. 

Fig. 1a shows a series connection of two massless 
shafts. An oscillating torque is applied at end A, 
while end C is fixed. The schematic diagram is shown 
in Fig. 1b. Points A, B, and C in Fig. 1a correspond 
to points A, B and C, respectively, in Fig. 1b. At any 
time during the vibration the torque through the 
combination of shafts equals the applied torque. The 
angular velocity across spring AB (velocity of A 
with respect to B) plus the velocity across spring 
BC equals the angular velocity across the combina- 
tion. 

Elements are connected in “parallel” when their 
terminals are connected to common junction points 
as indicated in Fig. 2. Functionally, a parallel con- 
nection results in the same angular velocity across 
all the elements, while the torque through the com- 
bination is the sum of the torques through the in- 
dividual elements. In Fig. 2 the angular velocity of 
the right end of shaft 1 equals the velocity of the 
left end of shaft 2. The torque through shaft 1 plus 
the torque through shaft 2 equals the applied 
torque. 

Each mechanical element has two terminals. Re- 
sistors could be illustrated in the same way as were 
springs in the above discussion. For a mass ele- 
ment one terminal is some point on the mass itself, 
while the other terminal is the fixed frame or ground 
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relative to which is measured the velocity of the 
mass. 
Mobility of a series combination of elements is 


Mobility of a parallel combination is 


~ I 1 | 
Zz, + Zz. + Z, ee ee 
The mobility method involves drawing the 


schematic diagram of the mechanical system and 
applying the above simple relations. Mobility of 


TABLE I 
Properties of Mechanical Elements 


Instantaneous 


Property Value Amplitude 

Jwt 

Angular displacement 6=6,€ 6, 
Jot 

Angular velocity b= de Jy = jw, 
jwt 

Angular acceleration a>en a, = jod.= — wa’, 
jwt 

Torque M=M.-e M, 


the combination through which the given oscillat- 
ing torque is applied can then be computed. Mobil- 
ity of any vibrating mass and the system to which 
it is connected is infinite at a natural frequency. 
As an illustration, Fig. 3a shows a disk of moment 





Fig. 3 —Above — Un- 
damped torison pen- 
dulum exemplifies a 
combination of series, 
parallel connections 


Fig. 4 — Right — 
Damping or resist- 
ance element added 
to the schematic dia- 
gram of Fig. 3 





of inertia, J, attached to a vertical shaft of torsional 
compliance 1. Neglecting damping, consider the 
twisting motion of the disk under the effect of an 
externally applied torque M, sin wt. Application of 
the mobility method gives the schematic diagram 
Fig. 3b. The elements are shown in parallel because 
one terminal of each is the fixed frame and the other 
terminals are fastened together. 

Mobility of point A, Fig. 3b, is computed on the 
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basis of a parallel system of elements, 


The natural frequency », is determined by mak- 
ing Z, approach infinity. Then 


1 
We = y Th radians per second 


1 1 
fe= or a cycles per second ......... toooskae 


If K is taken as the torsional spring constant of 
the shaft, 7 = 1/K and Equation 2 takes the fa- 
miliar form wo, = \/K/I. 

For a circular shaft of length L and diameter d 


For a circular disk of uniform thickness, diameter 
D and weight W 


Consider the numerical case in which the disk 
weight is 1000 pounds, disk diameter is 50 inches, 
length of shaft 120 inches, shaft diameter 4 inches, 


TABLE II 
Mobility of Elements 
(|) ARSE ALAS ee 20 erie eon ae ae Z=jwl 
ET bi Gee haiaeneah dm Wee's alae g=r 
SE CRC ada be cane kha cakaedo~s eka Z=— a 


and G = 11.5 X 10® pounds per square inch. Ap- 
plication of Equations 2, 3 and 4 gives f, = 8.7 
cycles per second as the natural frequency of tor- 
sional vibration. 


Function of Angular Velocity 


For the general case, the angular velocity ampli- 
tude of the disk follows directly from the relation 


$= MLa= jp SSE OT Oe (5) 


— —w] 


wl 


Angular displacement amplitude of the disk is 
6, = ¢,/jo. The familiar resonance curves are ob- 
tained if the absolute values 9, and ¢, are plotted 
against the frequency of the impressed torque. 

Fig. 4 shows the schematic diagram if a damp- 
ing torque is to be included. It is assumed that the 
damping torque equals some constant C times the 
angular velocity. The responsiveness, 7, of the re- 
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Fig. 5—Gears or masses fastened at intervals on a 
single shaft are}handled schematically according to 
he lower diagram 





Fig. 6—Lever analogy for gear systems is used in 
constructing the schematic diagram for intermeshing 
gears on parallel shafts 


sistor is the reciprocal of C. 
With damping, 





1 
=— nee Or LE Se wtigiduard. Sopialanciae te 6) 
es ( =e S ’ 
jol -; j + , 


The effect of frictional resistance can be demon- 
strated easily by means of Equation 6. 

Various combinations of elements can be analyzed 
in this fashion. The displacement, velocity and 
acceleration at any point, and the natural fre- 
quencies can be calculated directly by means of 
algebraic equations. 


Assumes Sinusoidal Torque 


Fig. 5a represents a shaft with a set of gears or 
masses (as in a transmission). Assume that a sinu- 
soidal torque is applied to mass 1. Fig. 5b gives the 
schematic diagram. The normal elastic curve can 
be plotted from computations of the angular dis- 
placement amplitude of each mass. 

In Fig. 6a, gear A is connected to a system of 
mechanical elements on the right. Z, equals the mo- 
bility of the system on the right, including gear A. 
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Z., refers to the mobility of the combination of ele- 
ments on the left, including gear B. Assume that the 
gears are rigid (no elastic deformation), that the 
tooth surfaces are perfect, that there is no back- 
lash, and that friction between the gear teeth can 
be neglected. The force transfer at the pitch point 
of the gears is instantaneous; likewise the motion 
transfer at the pitch point. Then gear contact in- 
volves no change in the angle of mobility, that is, 
the angle by which the angular velocity leads the 
torque. There may be a change in the absolute 
value of the mobility, depending upon the gear 
ratio. The massless, springless and resistanceless 
lever D in Fig. 6b may be employed to represent 
this change in the absolute magnitudes of angular 
velocity and torque. 

Let the gear ratio (speed of B/speed of A) = n. 
Referring to Fig. 6b, then ¢, = nq,, and M, =- 
M,/n. Thus the mobility at point C = Z, = n°Z,. 
The absolute value of the mobility is changed by the 





Fig. 7—If perfect tooth profiles and gear action are 
assumed, schematic diagram is drawn as shown 


334R PM oer 
N06 turntable 
1=534 slug-inches? 

No.5 coupling 
No.2 coupling £5=8.75x Y radians pound-inch 
Motor l200R PM. | 
/ No.4 gear 

1470/38 stug-inches® 


Fig. 8—Schematic diagram for turntable drive is con- 
structed assuming gear tooth irregularities 
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Square of the gear ratio. Each gear contact in a 
system of numerous gears can be treated in this 
manner. Further, there is no restriction placed on 
the type of gears. 

As an example, refer to the gear system indicated 
in Fig. 7a. Let 





——— oS — = 
= w], _— w], 
Z,— jel, Z; = jl 
— * eo 
Z,= w], Z.= wl, 
__ speed of gear 3 
~ speed of gear 4 
Assume that a sinusoidal torque M — M, sin wt 


acts on mass 1 
Referring to Fig. 7b, the mobility of point A, look- 
ing toward the right, is 


1 
Z, Z;+ Z, 


Mobility of point B is Z, — n?Z,. Continuing, the 
mobility at point EZ becomes the continued fraction 


in 
: es 


Z, 
ZT - : 


The mobility Z,, of point # is the angular velocity 
which unit torque would produce at point #. If the 
impressed torque, M, and the vibration frequency is 
known, the angular velocity of point EF can be found 
directly from the relation ¢, — Z,M. The torque, 
angular velocity and angular displacement ampli- 
tudes at all points in the system can be found by 
continuing through successive junctions. 


How to Obtain Natural Frequency 


For instance, the velocity of point D is the same 
as that of point H (angular velocity of mass 1 is 
the same as that of the left end of shaft 2). Know- 
ing @p and Zp, the torque through shaft 2 can be 
computed (My) = ¢p/Zp). The torque at D (left 
end of shaft 2) equals the torque at C (right end). 
Knowing M, and Z,, the angular velocity of point C 
(gear 3) can be found (¢, = Z,M,). 

Frequencies of the natural or free vibrations of 
the system can be found by setting the denominator 
of Z,, equal to zero. For complicated systems, it may 
be well to try various values of frequencies and note 

(Continued on Page 146) 
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Combining Styling with 


Engineered Design 


By Sampson Broadwin 


Ainslie Knitting Machine Co. 


VOLUTION of the design of a machine is usually a long, slow process, 

marked by relatively minor changes or improvements in successive mod- 

els. It is unusual to find a redesigned machine such as that in Fig. 1 

which, in its many refinements, differs so radically from its predecessor. The 

manner in which a broad knowledge and use of standard parts and materials 
contributed to this achievement is of vital interest to designers. 

Brushing machines are a subdivision of a large class of textile machinery 
which puts a finish on fabrics after they come from the loom, knitting ma- 
chine or other primary cloth-producing device. 

Principle of the machine is evident from an inspection of the photograph 
and drawings, Figs. 1, 2 and 3. Cloth is fed over a polished wood table into 





a pair of feed rolls, thence in front of the brush roll. It is prevented from being Fig. 1—Design ingenui- 
swept around the brush by the clearer or knock-off roll. This consists of can- ty and standard parts 
vas vanes which move in a direction opposite to that of the brush. The fabric effect mass production 
then falls by its own weight onto the inclined slide and thence out of the ma- appearance in low- 
chine. production machine 


It may be interesting to note the disadvantages of the old model machine 
so that the improvements of the new one may be better appraised. 











Fig. 2—Side elevation 
of drive system indi- 
cates manner in which 
drive elements are cen- 
tralized and driven from 
a single motor 














In the old model the brush roller consisted of 
wooden segments bolted onto several flanges which 
were disposed along the central shaft. After being 
turned in a lathe and shellacked, the wire brush— 
furnished in strip form—was wound _ spirally 
around this core and nailed at frequent intervals. 
Nevertheless, these rolls would inevitably warp. 
Also, in the course of time, the fabric and rubber 
combination forming the foundation of the wire 
bristle brush would stretch between the nailing 
points, changing the original cylindrical surface 
to a series of high and low spots, the high spots 
doing all the work and eventually failing. 

No provision was made in the old machine for 
lint removal, and belts, chains, etc., were pro- 
tected rather haphazardly by such wire gratings 
as could be applied after the machine was belted 
up to the lineshaft or motor. 

In redesigning the brusher, the first step con- 
sisted in substituting a tubular steel roller for the 
wooden one. Since it was necessary to keep the 
bulk and weight down as much as possible, the 
diameter of the steel roll was made considerably 
smaller than the original wooden roll, the surface 
speed being maintained by faster rotation. This 
smaller diameter made dynamic balancing easier 
and, incidentally, required less brush strip. 

A number of important advantages result. There 
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is no more warpage. The brush strip is now bolted 
at one end and, after being wound spirally, is at- 
tached to an extension spring at the other end. 
At regular intervals on the periphery at this end 
of the steel roll are spaced threaded holes at one 
of which a capscrew anchors the free end of the 
spring. This spring acts constantly to take up 
any stretch of the brush strip, keeping its entire 
length under even tension. As the brush stretches, 
it is occasionally taken up by moving the capscrew 
to the next hole. 

Another desirable feature of the new machine 
is the ease of obtaining exactly the amount of 
brushing required. In order to produce a heavier 
nap on the fabric (without changing the brush) 
three methods ordinarily could be employed: In- 
crease the speed of the brush; reduce the speed of 
the feed rolls; a combination of both. This ma- 
chine utilizes the last method. 

Two variable-speed pulleys have been incor- 
porated under the control of a single speed-regulat- 
ing handwheel. This wheel rotates a _ threaded 
shaft carrying a nut which swivels in the speed- 
regulating arm. The arm is pinned to its oscillat- 
ing shaft. Also fixed to this shaft on the driving 
side is the speed-regulating idler arm. 


Affords Variable Speed 


As the handwheel is rotated in a clockwise di- 
rection the idler pulley moves downward, thus 
permitting the V-belt to climb to a larger diameter 
on the variable-speed pulley which is keyed on the 
motor shaft. This action speeds up the brush roll 
pulley. A speed variation of 1:2.8 is available. 

At the other end of the speed-regulating shaft 
is fixed a pair of arms holding a drive shaft and 
another variable-speed pulley. Thus, as the idler 
arm and pulley on the driving end swing down- 
ward, the feed roll variable-speed pulley swings 
down also. However, the result here is the reverse, 
since a downward movement decreases the driv- 
ing diameter of the pulley and causes it to turn 
the lower feed-roll sheave at a reduced rate. This 
smaller pulley has a speed variation ratio of 1:2. 

As a net result the clockwise rotation of the 
speed-regulating control wheel increases the revo- 
lutions per minute of the brush roll and simultane- 
ously decreases the revolutions per minute of the 
feed rolls, producing a greater nap on the cloth. 
Maximum speed variation ratio is, of course, the 
product of both maximum pulley ratios. 

A linkage joins the speed-regulating idler arm 
and an indicator. Various positions of the arm 
and thus, indirectly, the relative speeds of the 
brush and feed rolls are shown. 

Brush-adjustment handwheel has a worm on 
its shaft and operates a wormwheel shaft at right 
angles, running lengthwise of the machine. On 
this shaft is fixed at each end a miter gear mesh- 
ing with mates which are mounted on threaded 
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studs. These studs turn in nuts cast integrally with 
the frames of the ball-bearing pillow blocks hold- 
ing the brush roller. 

The right-hand pillow block is connected by an 
adjustable linkage with a second indicator arm 
moving over a second set of divisions on the com- 
mon indicator plate. By operating this second 
wheel, both pillow blocks are moved simultane- 
ously toward or away from the operator, thus 
bringing the brush closer or farther away from 
the lower feed roll. 

Third control (of the three grouped at the right 
of the machine) is the starting lever. By moving 
this downward a series of links first disengages 
the brake and then rotates a three-pole double- 
throw switch into contact for running forward. 
The latch is tripped by pressing at any point on 
the safety bar hinged directly in front, and run- 
ning the entire length, of the feed rolls. 

From the central or neutral position the start- 
ing lever may be thrown upward. This movement 
first releases the brake and then throws the revers- 
ing switch so that the motor runs in the opposite 
direction. This is advantageous when it is neces- 
sary to sharpen the brush. Reversing motion is also 
useful when a piece of fabric becomes caught and 
is carried around the brush or feed roll. By jog- 
ging the starting handle in reverse, the cloth is 
slowly unwrapped and backed out of the feed rolls. 


Two Requisites in Lubrication 


When designing the lubrication system for a 
machine of this type, two major requisites must 
be kept in mind. First, there must be no possibility 
of lubricant getting onto portions of the machine 
in contact with the fabric. Secondly, the machine 
must be able to run for long periods without atten- 
tion. With these considerations in mind, the feed- 
roll bearings are impregnated wood blocks. The 
slow rotation makes this choice suitable. 

Brush roll pillow blocks, motor bearings and 
exhaust fan bearings are all ball-type with grease 
gun fittings. Idler pulleys have oilless bushings 
and rifle-drilled shafts with fittings conveniently 
placed, so that they are immediately seen on open- 
ing the doors and are thus less likely to be over- 
looked. Points which are more or less hidden have 
been “brought to the front” with copper tube 
extensions. A special type of fitting is used where 
excess grease might work out and be flung onto 
belts and sheaves. 

As the brush processes the fabric, the loose 
fibers are constantly torn away and scattered about 


in the form of lint. This condition is taken care’ 


of by a simple dust exhaust system. A funnel- 
shaped hood is placed immediately below the 
brush and extends its full length. This terminates 
at the center of the machine in a rectangular 
opening which is converted to a circular lumen by 
a transition piece having a beaded edge. The 
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inlet side of the fan also has a beaded collar at- 
tached. These two openings are joined by a short 
canvas tube fastened behind each bead with a 
leather strap and buckle, which arrangement 
serves a double purpose. It isolates the fan hum 
from the sheet metal funnel and provides a ready 
means of access to the fan blades. 

Matter of noise reduction has been given care- 
ful consideration. Both motor and fan bases are 
isolated from the frame of the machine by cork 
pads. In addition, the fan shaft has an outboard 
pillow block which is neoprene isolated. 

External appearance of the machine has been 
kept in mind from the start, and has been de- 
veloped in unison with the engineering design. 
Hood cover and doors are of sheet metal and have 
large “streamlined” radii. The cover did not con- 


Impregnated wood bushings 


Brush roll 


Floating assembly 


View from right side of machine 


fan bearing BB-GF 
BB-GF 


O-GF Oilless bearing 
PB-GF Oilless pillow block 


FB-CI Frame bearing cast iron 


ric motor QO Oilless bearing 


“ings 8B-GF ---- Chain ©; Sprocket 


Variable speed pu/ley (Brush roll) 





Fig. 3—Supplementing Fig. 2, projection shows the 
relationship between processing elements and drive 


stitute a serious problem, being of single curva- 
ture, but the doors presented some difficulty. With 
the limited number of these machines that can 
be marketed, a forming die for the door was out 
of the question. The problem was finally solved 
by spinning a hemispherical shell and splitting 
it in four parts, each of which served as an upper 
corner of the door. These were then welded into 
the rest of the door which previously had been 
rolled into shape. Bottom, stiffeners and latch pad 
were then spot-welded in position. 

Finally, a coat of ‘high-grade glossy machine 
enamel is brush applied over a primer. While this 
coat is still wet, a spray gun filled with dry alu- 
minum powder is directed upon it. The light 
silvery specks contrasting with the darker ground- 
coat tend to break up the otherwise monotonous 
appearance of the large smooth surfaces. 
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Designing Short Beams 





Fig. 1—Stress components at a point in beams of 
rectangular, circular and I[-beam section 





Fig. 2—Section moduli for rectangular and circular 
section beams fixed at one end and loaded at the other 


Fig. 3—Below—Uniformly loaded rectangular and 
circular beams fixed at one end 





By Joseph Marin* 


Pennsylvania State College 


OR most beams used in structures the relative 

magnitudes of the cross-sectional dimensions 

to the span length are small. Usual design 
procedure provides for an allowable bending stress 
and deflection, and in some cases the shear stress is 
considered. When the beams are short, that is, 
when the depth is large compared to the span 
length, the usual procedure becomes inaccurate 
since the combined stress should be considered. 

It is then necessary to provide for the “combined 
stress effect” as discussed in the previous articles 
of this series (M.D., Aug. and Jan.). This is done 
in the following examples by considering the com- 
bined stresses, using the distortion energy theory 
of failure for evaluating the working stresses. It 
is shown that the usual procedure may be con- 
siderably in error for some cases. Design charts 
are given for the convenience of the designer, mak- 
ing it possible to select the required section modu- 
lus for beams of different cross sections. 


SHORT BEAMS OF RECTANGULAR CROSS SECTION: 
For the beam of rectangular cross section shown in 
Fig. 1a, the shear force Q and the moment M pro- 
duce stress components at a point P in the beam 
of magnitudes 


_ My 
S:= r 
and 
az Q a sas ) sia ois imate aon alta (a) 
Se 21 ( 4 y ooees 6 


Distortion energy for the element considered has 
been shown to be 


V=k( 8.’— SrSyt+ 8,7+38;’) 
or 


(oi MD Ay en rie ie rh a (1) 
since 8S, is zero. 
Placing the values of the stresses from Equations 


*Formerly with the Illinois Institute of Technology, see 
Page 122 
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Fig. 4—Rectangular and circular beams loaded in the 
center and supported at each end 





Fig. 5—Uniformly loaded rectangular and circular 
beams supported at each end 





Fig. 6—Rectangular and circular beams uniformly 
loaded, supported at one end and fixed at the other 


Fig. 7—Below—Rectangular and circular beams loaded 
at the center and fixed at each end 


a in Equation 1, the distortion energy for the ele- 
ment at P is 


V=k ! (#y’ +3| 2(4-» Tt 2. (b) 


Position of the critical element, determined by 
placing dV/dy—0, is at 


_ a 2M 
y=0ory= _— 30° DT en Pe et Pye eer (c) 


Using these values of y the distortion energy values 
are, from Equation b, respectively 


, 3k 4 
V’ imax) = 321 IE bias ition Ualbauihad we acid whieh (d) 





; ma’ 
V™ «max) =k ( 47° ) 


The governing value in Equations d and e de- 
pends upon the relative values of Q and M. Equat- 
ing the distortion energies in these equations to 
their allowable value KS,,?, the section modulus is 
one of the following values 


I Od 
—_—_ — TT CECE REHOCHOCSCOCSCO HOSS COVES SHES (f) 
(+) =.433 #4 


or 





()= (EW OEY 


As determined by Equation g the section modulus 
is always less than the value usually determined, 
namely, M/S,, since the quantity under the radical 
in this equation must always be less than one. 
The required section modulus is, therefore, defined 
by the usual value M/S,, or, from Equation f, by 


(+) = 4-( 433 -) eiveeetsvenvanweed (2) 


This value of the section modulus will govern 
for all values in the brackets of Equation 2 greater 
than one. To investigate this further it is neces- 
sary to select beams of particular loading and sup- 
port. Figs. 2 to 8 illustrate some of the common 
cases of beams. In all of these examples the shear 
and moment are maximum at the same section. 
The values of the section moduli for each case, 
using Equation 2, are 








CASE 1: 
I M d 
—_ = PME Lr dee a Scenes Sains Bie (3a) 
CASE 2 
See ig ae «) veeeees (3b) 
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CASE 6 
I M d 
= 5 (1 732 7) ee ee (3f) 
CASE 7 
' M d 
. = # (25090 -) Sere Te Cre eee Tree (3g) 


From Equations 3, design charts are constructed in 
Figs. 2 to 8 which show the variation in the re- 
quired section modulus for different ratios of depth 
of beam to span length. These figures indicate that 
the required section modulus may be appreciably 
greater than that obtained by usual calculations. 

SHORT BEAMS OF CIRCULAR CROSS SECTION: In 
some machines there are short shafts of circular 
cross section subjected to bending and transverse 
shear, as shown in Fig. 1b. Due to the transverse 
shear force Q, a shear stress is produced. An ap- 
proximate theory for the evaluations of this stress 
is given by Timoshenko.t The maximum value of 
this shear stress occurs on the circumference and 
its magnitude is 


3.= “37 tai Anse or co owe aa ewes ioe (h) 


The bending stress due to the moment M is 


Using Equation 1, the distortion energy for the 
element at Point P is 





v= 





3 2 
sin? at = cos*« ) Se ih oad (j) 


The maximum value of V is defined by placing 
dV/da = 0, or for sin 24: = 0. That is ¢ = 0 or 


% = 7/2. Using these values of the angle « in 
Equation j, the maximum value of V is 
, _ kr’M?| 1 (Vr \? 
V (max) — erael 3 (FF ] core cccsccssece (k) 


Equating these two values to the allowable energy 


1M’ 
tee eee ‘nistedepevegeed (1) 





Vv” 


tThis theory is given by S. Timoshenko in Strength of 
Materials Vol. 1, Van Nostrand Co., 1930, Page 129. The 
error in the magnitude of the maximum shear stress by 
this theory is about 5 per cent which is not high for prac- 
tical purposes. 


Fig. 8—Uniformly loaded rectangular and circular 
beams fixed at each end 





Fig. 9—Section moduli for I-beams with one fixed end 
loaded at one end or uniformly loaded 





Fig. 10—Uniformly loaded or loaded in center I-beams 
supported at each end 


Fig. 11—Below—Uniformly loaded I-beams supported 
at one end and fixed at the other 
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kS,,.?, the required section modulus is 


(+) = “| (#4 Qa )oy Reo. ae (4a) 


(j.2 Tite STE ST ED (4b) 
Cc ~~ Sw 


Tlie second value of Equations 4a and 4b is that 
usually used and will govern unless Qd/ (M\/12) is 
greater than one in Equation 4a. Whether this oc- 
curs depends on the relative dimensions of the beam 
and loading. Figs. 2 to 8 show different beams com- 
monly encountered and the required section modulus 
for each case becomes, by Equations 4a and 4b, 
CASE 1: 


or 








cee at rs Ps (5a) 
CASE 2: 
i ce ( I es eh (5b) 
Cc ~~ Sw 58 L ) 
CASE 3 
shi ae al ee (5c) 


Ye)="5 = where Kx/27!- %7(va* |, 
r or 5/4 HK 


a2 03 
Depth—Length Ratio d 


Fig. 12—I-beams fixed at each end and loaded in 
center or uniformly loaded 
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Variation in the required section modulus I/c 
with change in the d/L value, as determined by the 
absve equations, is illustrated in Figs. 2 to 8. An 
examination of these curves shows that the “com- 
bined stress effect’? must be considered in some 
cases. 

SHorT I-BEAMS: Assuming the dimensions of 
an I-beam as shown in Fig. 1c, the bending stress 
for any element at a distance y from the neutral 
axis is 


Using the usual theory for the shear stress for 
points in the web between B and C, the shear stress 


is 
pel Bet . Sys £64 ~~) 
S's b,J ae 7) 2 4 y -(n) 


For points in the flange between A and B the shear 
stress is 


»=2(4)(4-r } 
8"s = Gr >)(4 v) sive e iy cece nenewes (0) 


Using these stress values in Equation 1, the values 
of the distortion energies are, for points between 
B and C 




















= [“ *—bd,—b,d,—4y"" | 
V = FP Z b, ye 1 1 1 y ) 
MA ho ieee ese (p) 
and for points between B and A 
My’ 3 
vV’=k [: ae + Soa —4y" )? | Liew eedeeee (q) 


By calculus, the maximum values of V’ and V” 
are, respectively 


=k | ip (bd —ba' + bd) — ——Gae ]..— 
Va=k | qpape (bd — bd, + bd.) — -3~ Gaps |-- 


and 


— a ee (s) 
Ve=k (> 90 oF) 


Other possible maximum values of V occur at points 
A, B and C, and can be determined by using Equa- 
tions p and q. By direct substitution of the correct 
y values their values are 





Ma 
” ooo 
Va=k 7) ( 
Md," 3 : 
= aa ae Rea os (u) 
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‘(Concluded on Page 162) 
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Substitutes— 


Replacements— 


Alternatives! 


By R. C. Osborn 


The Hoover Co. 


N THE development of any new machine the designer naturally 
gives careful consideration to the selection of materials for 
component parts. If weight is a factor in the finished machine 
he selects several materials of low specific gravity. His selection 
may then be further restricted by the processing equipment avail- 









Fig. 1—By utilizing to the utmost the 
advantages of sheet steel stampings, 
an aluminum casting was replaced 


able in his plant. Electrical or mechanical requirements will prob- with little sacrifice of cost 


ably still further limit his selection and, finally, cost 
will possibly be the factor which dictates the ul- 
timate choice. 

It is apparent that when substitution becomes 
necessary because the original material is no longer 
available, some sacrifice may be involved in ac- 
cepting a replacement. This may be a slight in- 
crease in cost, a little additional weight, or even 
an effect on appearance or operation. Barring the 
development of some new material we may assume 
that in any article which has been properly de- 
signed there is little possibility of substituting ma- 
terials without introducing some feature previous- 
ly considered objectionable. 


The development of substitutes, therefore, must 
be given due consideration so that the undesirable 
features may be kept at a minimum, both in de- 
gree and number. Obviously the problem of satis- 
factory material substitution is often more diffi- 
cult than the preparation of the original design 
because of the limitations imposed by associated 
parts of the apparatus. 

Numerous items must be considered before rec- 
ommending any material as a substitute. Fore- 
most among these is the determination of the 
Suitability of the proposed replacement. First, the 
Standard of quality of the product must not be 
lowered, which means that the substitute material 
must be equivalent to the original in all the 
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requisite properties. Second, the part must be 
so designed that it will fit into the assembly with- 
out changing any associated elements. This is 
necessary not only because of the tooling problem 
involved, but also because the substitute may be 
required as a service replacement for machines 
already in use. 

Locating a material which appears to satisfy 
the physical requirements does not entirely solve 
the problem of suitability. In the modern ma- 
chine, where weight and size are held at a minimum, 
it is a rare instance where much excess space is 
available to alter the shape or size of any of the 
parts. Also substitute materials often are processed 
differently than the original. For instance, a 
stamped or drawn sheet metal part may be re- 
quired to replace a cast or molded piece. There- 
fore, a real design problem is generally involved in 
fashioning the replacement so that it will fit into 
the original space and still provide adequate 
strength and satisfactory function. 

After the material is selected and the part re- 
designed it is necessary to conduct tests to prove 
definitely that the substitute is satisfactory. Due 
to the fact that substitutes must often be devel- 
oped hurriedly there is a temptation to forego 
tests when the substitution has involved only 
minor changes. However, the possibility of failure 





























in a substituted part can not be tolerated even in 
normal times—much less at a time when machines 
are so vital to the production of war materials. 
Therefore, it should be a “must” of every substi- 
tution program, that all redesigned machines and 
parts be given abuse and life tests before final 
approval as suitable replacements. 

Next in order of importance is the probable 
availability of the material being considered for 
substitution. Here several factors must be an- 
alyzed: The location of the source of raw material, 
the processing equipment available to convert this 
material into a usable form, and the probable 
effect of a rapidly expanding war program on the 
material in question. Also, it is imperative that 
more than one substitute be developed for a given 
part in the event that the first choice becomes 
restricted. Further, a complete study must be 
undertaken to help anticipate material restrictions. 
Thus a sudden curtailment of delivery of certain 





Fig. 2—Shortage of thermosetting plastics induced 
the successful substitution of a drawn steel part. The 
latter is shown on the right, above and below, compared 


with the former plastic part 





materials should not find a wideawake engineering 
department with no substitutes developed. 

An unfortunate example illustrating several of 
these points took place during the early period of 
present material restrictions. When it became ap- 
parent that aluminum, zinc and magnesium were 
to become strategic materials, many machines or 
components thereof were hurriedly redesigned for 
phenolic plastics. This was a natural move because 
intricate shapes were being cast from the above 
metals and, in many cases, molding was the only 
means by which the shapes could be retained. 

Some companies, however, particularly those 
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not experienced in plastic molding, looked upon 
this material as a cure-all for their material prob- 
lems and hastily placed orders for molds without 
either investigating the availability of material or 
producing experimental parts for test purposes. 
The suddenness with which the shortage of phenolic 
plastics appeared shocked many manufacturers 
with the realization that they had large invest- 
ments in molds and no material available for use 
in them. In addition they had no alternative substi- 
tute available and, faced with another tooling 
period, many were forced to suspend production. 

Admittedly, it has been difficult to determine 
which materials would be available for the longest 
period. This, however, makes it even more impera- 
tive that several substitutes be developed for each 
material in use. Naturally it becomes costly to 
develop many replacements but, when it is con- 
sidered that these developments may be the means 
of keeping a plant operating, the cost of develop- 
ing several substitutes shrinks in significance. 

Study of raw material sources has become in- 
creasingly important during the past _ several 
months. It has long been apparent that rubber 
parts should be eliminated or replaced insofar as 
possible because of the possibility of war in the 
Pacific. When the shortage of phenolic plastics 
first became apparent, shellac compounds appeared 
to be a feasible substitute for certain parts where 
the impact and heat resistant requirements were 
low. However, it was far too risky to substitute 
with these compounds since lac is obtained from 
India and transported across the Pacific. 


Consider Time and Cost 


Desirability of substituting for any part in such 
manner that no other parts are affected is pri- 
marily due to the increased tooling required if 
several parts are to be changed. Two factors to 
consider regarding tooling are time and cost. In 
preparing substitutes tooling time is generally 
more important than cost, and when two alterna- 
tive materials are available and suitable for sub- 
stitution the tooling time required for each may 
be the deciding factor in final selection. 

As an example in point, if it is necessary to pro- 
vide a substitute for a small phenolic plastic 
caster wheel, two materials are suitable and both 
probably available. The first is wood; the second 
hard rubber (made entirely from reclaimed stock). 
Molds for the plastic wheel are not suitable for 
molding hard rubber, therefore new tooling must 
be considered in each case. The piece cost of the 
two materials will be about the same, which leaves 
the tooling time and expense as the determining 
factor. It is obvious that little tooling is required 
to turn out a simple wood wheel, and likewise 
obvious that a multiple-cavity mold would require 
much more time and expense. Therefore, since the 
substitution is a temporary expedient, wood is 
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selected because the tooling time is short and the 
expense low. 

Other production problems must also be con- 
sidered. In these times when part of the facilities 
of nearly every plant is devoted to defense pro- 
duction, certain production departments will be 
overburdened while others may be handling less 
than their normal quota. Therefore, in the develop- 
ment of substitutes, production facilities must be 
studied so that additional work is not placed in 
one of the overburdened sections. 


Screw Machine Overloaded 


While each plant has its own particular problems 
in this respect, it is a general condition at present 
that all automatic screw machines are scheduled 
to full capacity. With this condition in mind it 
is not logical to specify any substitute which will 
require this type of equipment, or any equipment 
which is needed for more essential production. It 
is important that no additional equipment be de- 
manded by the choice of an alternative material for 
any part because of the time element involved and 
the shortage of machine tools at the present time. 
This often places a difficult factor in the sub- 
stitution formula, but the condition is as unavoid- 
able as the shortage of raw materials and merely 
offers another challenge to the engineer intent 
upon developing replacements. 

Investigation of production stocks is also a 
requisite of successful substituting. When it be- 
comes apparent that an alternative material must 
be chosen for a given part, it becomes necessary 
for the engineer to determine when a substitute 
can be in production and make every effort to see 
that a sufficient stock of parts, in the original ma- 
terial, are on hand to extend to that date. This is 
generally possible if material shortages are antici- 
pated well in advance. 

Consideration of field service problems when de- 
signing has been briefly mentioned in a preceding 
paragraph. It is apparent that, when a substitute 
is provided for a given part it will sooner or later 
be used as a replacement in service. Will this part 
then require any equipment for installation or 
maintenance which is not available to the service 
man? While not foremost among the problems 
to consider in substitution, it is nevertheless one 
which must not be overlooked. 


Investigate Patent Situation 


No engineering department should develop a new 
machine without adequate investigation of exist- 
ing patents. Careful patent consideration must 
also be obtained when redesigning any part for 
substitution. It may often appear unnecessary to 
have a patent search made when only slight 
changes are involved and, in the rush of develop- 
ing substitutes, this may be easily neglected. How- 
ever, it is sound practice to request a patent search 
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on all redesigns for substitution and to obtain a 
release from the patent counselor before proceed- 
ing. Failure to do so could result in litigation. 
Factory cost is likely to be the item which will 
suffer most in providing alternative materials. It 
is recognized that if, in the original design, two 
materials are equally satisfactory from all other 
standpoints the cheaper will be employed. Then, 
in substituting, either the discarded material must 
be taken, if it becomes available, or the one which 
is less satisfactory from a strength or functional 
standpoint. Since it is not logical to lower the 
quality standard of the machine the more expen- 
sive part must be accepted. There may be temp- 
tations, in these days of rising costs, to compro- 
mise somewhat with quality and avoid added cost 
when substituting. This is too dangerous to be 





STeer PLASTIC 


Fig. 3—Steel or plastic is used in this bearing housing 
and agitator end with no sacrifice of either cost or 
function. Parts are interchangeble 


given a second thought and, if either quality or 
profit has to be sacrificed, let it be the latter. 

All the foregoing rules governing and limiting 
substitution may seem elementary. It may even 
be said that there is danger in their simplicity, 
since any one of them might be neglected in con- 


‘sideration. The chief difficulty, of course, is the 


design problem generally involved. The prime 
requisite of satisfactory substitution is proper co- 
ordination of all the laws involved. Following 
them, it is often surprising what substitutions can 
be made and how trifling the increase in cost. In 
fact it sometimes happens that in redesigning for 
substitution a result is achieved which makes the 
part preferable to the original. In these cases, of 
course, the alternative should be retained even after 
the original material is again available. Adequate 
design consideration is nowhere more desirable 
than in the development of alternative materials. 
Out of the period of difficulty caused by material 
restrictions are bound to come new ideas, new 
designs and the development of new materials. 
While each case must be given individual con- 
sideration there are certain general substitutions 
being made for various materials. To replace alu- 
minum or zinc castings many excellent designs 
have appeared using stamped or drawn sheet steel. 
In many cases due to the intricate shape of the 
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part several steel parts are formed and joined by 
spot or projection welding. 

Fig. 1 shows a vacuum cleaner fan before and 
after assembly. This was designed as a substitute 
for a one-piece die-cast aluminum fan. It is shown 
here not only as an example of steel for aluminum 
replacement, but also because many of the laws 
of substitution, previously discussed, were involved 
in its development. 

The requirements for this part were as follows: 
The blades must withstand the impact of small 
pebbles and the abrasion of sand and grit striking 
them at high speed; the weight must be held at 
minimum, both because of the effect on the overall 
weight of the cleaner and the vibration effect of 
residual unbalance; it must have exactly the same 
shape and dimensions as its aluminum counterpart 
so that it might be used as a replacement both in 
production and service, and also it must provide 





Fig. 4—For low-stressed parts not subject to heat, 
direct substitution may often be achieved by thermo- 
plastics, replacing an aluminum casting 


the same airflow. Naturally it was desirable that 
the tooling and piece costs be kept as low as prac- 
ticable. 

The shroud A, which curves upwardly toward 
the center, is cupped from light-gage sheet steel 
and flanged on the periphery, at B, both to pro- 
vide stiffness and to maintain a dimension equiv- 
alent to the thickness of the aluminum fan. 
Dimples C are pressed in the shroud so that the 
blades may be attached by projection welding. 
Blades D are formed in pairs from fairly hard 
sheet steel, and all] four sets are projection welded 
to the shroud in one operation. The flatted steel 
hub £ fits through the similarly shaped opening in 
the shroud, washer F is placed on the hub and 
the hub then staked on the underside. Both faces 
of the hub are finished and the hole reamed after 
assembly. Balancing is accomplished by applying 
solder to the underside of the shroud. 

It is interesting to note that in this rather 
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straightforward substitution there were existing 
patents which had to be considered in fabricating 
a steel fan, and the co-operation of the patent 
counselor was required to provide a satisfactory 
design. Further, it was necessary to conduct sev- 
eral tests to determine the proper material for the 
blades, so that they might provide maximum im- 
pact resistance for a minimum weight. Tests on 
the final models indicate that the substitute is 
equivalent to the original in strength and life. 
The only penalties in this substitution are trifling 
increases in weight and cost. 

Providing replacements for phenolic plastic 
parts is generally more difficult than for cast 
metals. Because of their insulating properties 
phenolics are often used in electrical parts, and 
substitution generally is difficult because of the 
insulating problem involved. However, a com- 
bination of sheet steel and fiber can often be con- 
ceived as a plastic substitute. In some cases where 
the temperature requirements are low and dimen- 
sional stability is not required, injection molded 
cellulose acetate may be a satisfactory substitute, 
as indicated in Fig. 4. However, the limitations of 
this material must be understood and care used 
in recommending it as a replacement. 


Steel Replaces Plastic 


Where no electrical problems are involved sheet 
steel can often be used as an alternative for plas- 
tic. Fig. 2 shows a steel vacuum cleaner motor 
hood and the phenolic plastic part it replaces. The 
edges of the steel hood are turned in at A to elim- 
inate sharp edges and to approximate the thick- 
ness of the plastic hood at the points where it fits 
on the cleaner. 

It happens occasionally that there are two ma- 
terials available for a given part on which the 
piece costs are almost identical. An example is 
indicated by agitator ends and bearing housings, 
Fig. 3, produced from steel and plastic. Both are 
equally satisfactory and both have been used, on 
different models, depending upon which is best 
adapted to a particular agitator design. When it 
becomes necessary to replace the plastic with steel 
because of availability, a material is used which 
in this case is really an alternative, not a sub- 
stitute. Because of the psychological effect of the 
word substitute, there are those who prefer to 
refer to all replacements as alternative materials. 

Call them alternative materials, replacements, 
or substitutes as you choose, but develop them for 
all machines or parts which are vital to your com- 
pany or to the Nation’s war effort. This is essen- 
tial; no one can prophesy what changes in mate- 
rials may be required in the next few years. Study 
the trends in material availability, check your own 
production facilities, redesign carefully and, above 
all, test well before replacement. Substitute—but 
safely. 
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Isolating Vibration 


through Use of Rubber 


By Walter C. Keys 


United States Rubber Co. 


Fig. 1—By drawing lines parallel 


ECAUSE rubber is a poor conductor of noise and because it can to those on the graph and inter- 
secting the scale at the top of the 


be fabricated into economical, simple and effective springs, or . 

: ce ‘ : ee chart any desired percentage of 
mountings, it is now widely used as one of the materials essential in inthaiion mux he ebinined 
many types of modern mechanism. 
This is evident in aircraft, machine 
tools, locomotives and other types of 
machines directly or indirectly in- 
volved in the defense program. 

Purpose of this paper is to deal 
with rectilinear vibration and (a) to 
illustrate a few practical applications 
of rubber, (b) to present typical quan- 
titative results, (c) to include data as 
to resonance frequencies of vibratory 
movement of mountings made of 
typical rubber compounds bearing 
typical safe loads, and subjected to a 
range of vibrations such as are en- 
countered in many actual applications. 

Theory of vibratory behavior is 
well explained in several excellent 
books on the subject. In “Mechanical 
Vibrations” by Lieut. Commander 
J. P. Den Hartog, U.S.N.R., appears 





ee \ 
5 EN 

(CONSTITUTING a logical : | 2008i(11 geese 

sequel to the article, ““Sim- 8 2 FERRE : P 
pitting Design of Mellie SSS Sea 
Mountings,” in the January Somesenes meena Scour cuanccuieteti iN PE HER HS \: 
issue, this article details design cept: pf at : 
considerations in applying such 
mountings to machines. Ab- 
stracted from a paper presented 
at the A.S.M.E. annual meet- 
ing, practical means of deter- 
mining and isolating vibration 

are discussed 
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Fig. 2—Difficulty of applying compression to vertical 
mountings which absorb vibration in shear is overcome 
by this arrangement 


the following referring to the effectiveness of 
springs (or mountings) used to reduce transference 
of vibration: 


spring force __ 
impressed force 
transmitted force 





Transmissibility = 





impressed force 


Where damping is negligible it is further expressed 
as 
1 
i: ( forced frequency \2 
natural frequency 








For convenience, in this paper the quantity 


forced frequency 
natural frequency 





is designated as the “frequency ratio”’. 
Relationship between natural frequency and 


Fig. 3—Where appreciable 

horizontal forces are ex- 

perienced, either of the two 

right-hand supporting meth- 
ods is applicable 





static deflection of a supporting spring which de- 
flects according to Hooke’s law, is 


Natural frequency (per minute) = 
188 


V static deflection (inches) 








The foregoing apply to an undamped, single- 
degree system and are substantially correct for 
rubber springs. 


Chart Aids In Selection 


Chart shown in Fig. 1 gives, in terms of deflec- 
tions, the natural and forced frequencies for trans- 
missibilities of 81 per cent (frequency ratio 2%:1) 
and 93 per cent (frequency ratio 4:1). Curves 
for other transmissibilities can be drawn in, using 
the guides at top of the chart. This chart is useful 
in establishing the static deflection of mountings 
required to absorb a wide range of forced frequen- 
cies. 

Transmissibility, as defined theoretically, pro- 
vides the ideal solution to rectilinear vibration 
problems. However, in actual cases it is seldom 
possible to change only the stiffness of mountings, 
hence the actual reduction of vibratory amplitude 
may be either slightly greater or less than the 
calculated transmissibility. This is evident in the 
actual results given herein. 

For convenience, the term “amplitude residue” 
is herein used to designate 


amplitude of movement resiliently mounted 
amplitude of movement rigidly mounted 





referring to the vibratory movement of that por- 
tion of any mechanism or structure to be protected 
by the mountings. This ‘amplitude residue’’ is 
equal to the transmissibility under ideal testing 
conditions which, unfortunately, are rarely en- 
countered. Hence transmissibility is used as our 
goal and “amplitude residue” as a measure of 
accomplishment. 

In general the engineer requires the following 
information in attacking problems involving iso- 
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Fig. 4—Objectionable unsteadiness is overcome by use 
of radius rods in board drop hammer application 


lation of vibration by means of resilient supports: 


1. Total weight to be supported 

2. Location of center of gravity 

3. Lowest frequency of vibration to be in- 
sulated 

4. Direction and plane of the vibration 

5. Reactions (if any) to be resisted by the 
mountings (such as torque, forces due to 
driving belts, chains, gears, etc.) 

6. Number, location and size of attaching 
bolts 

7. Type, location and size of all connections 
from resiliently supported unit to founda- 
tion members (such as conduits, piping, 
driving shafts, etc.) 

8. “Rate per inch” or spring constant of such 
connections 

9. Type of supporting foundation 

10. Clearances between parts of supported 
unit and adjacent members not supported 
by the mountings 

11. Proximity of oil, water, temperature, ex- 
posure to sunlight or ozone 

12. As complete information as possible re- 
garding the conditions of use. 


In general a wall of rubber is more flexible in 
Shear than in compression. It is therefore cus- 
tomary to install the shear planes of mountings 
parallel to the plane of vibratory movement of the 
supported unit unless prevented by special condi- 
tions such as the necessity of withstanding heavy 
belt tension. 

The average, simple problem is readily solved 
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by mountings which provide the deflection indi- 
cated on the chart, Fig. 1. In almost all industrial 
work a frequency ratio of 2%:1 produces satisfac- 
tory results. (Frequency ratio is forced frequency 
divided by natural frequency.) In exceptional 
cases where the supporting floor is very flexible 
it is necessary to use a frequency ratio as high as 
8:1, but this is not likely to be exceeded. 


Horizontal Vibrations Absorbed in Shear 


Where the vibration is in a horizontal plane it 
can usually be absorbed most economically by 
installing the machine on rubber-to-metal sand- 
wiches carrying the gravity load in compression 
and absorbing the vibratory movement by deflect- 
ing in shear. The required horizontal stiffness can 
be determined by assuming gravity to act hori- 
zontally and obtaining from the chart the required 
static deflection. The total load (pounds) divided by 
this static deflection (inches) gives the horizontal 
“rate per inch” or spring constant of all of the 


Fig. 5—Where mountings may be unequally loaded a 
sub-base will permit identical mountings, equally 
loaded, at all support points 


























supporting mountings. Mountings must be designed 
(or selected) so as to have adequate carrying ca- 
pacity in compression while at the same time hav- 
ing the proper stiffness in shear. Furthermore 
the stiffness in compression must be such as to 
avoid resonance vertically with the horizontal vi- 
bration. Note that the actual dynamic horizontal 
deflections of the mountings may be, and usually 


Fig. 6—Top—Arrange- 

ment prevents _ hori- 

zontal motion but ab- 

sorbs vibration in ver- 
tical plane 


Fig. 7—Right—'‘‘Before 
and after” vibration 
records of a supporting 
floor, taken during 
operation of machine 


Fig. 8—Right—Upper 
chart is a record of 
machine-transmitted 
vibrations which dis- 
turbed laboratory ap- 
paratus. Rubber mount- 
ings effected result 
shown below 





are, much less than the assumed 
static horizontal deflection ob- 
tained from the chart. 

Since the natural frequency 
of the supported mechanism is 
less than the forced frequency, 
the mechanism may pass 
through resonance when chang- 
ing to or from its operating 
speed. This will produce a rela- 
tively large deflection which 
usually subsides quickly. In ex- 
treme cases such large defiec- 
tions are limited in extent by 
rubber bumpers which, however, 
must not be in contact when 
machine is normally operating. 
Static bond stress is usually kept 
at 25 to 50 pounds per square 
inch. The stress on the rubber-to-metal bond is 
easily determined when the shear deflection is 
known: 


Bond stress (psi) = 


shear deflection 
rubber thickness X shear modulus 





It is generally considered good practice to stress 


VIBRATION OF FLOOR 
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under compression all rubber elements which are 
to be stressed in shear. An unusual installation is 
that of Fig. 2 in which the arrangement of shear 
mountings produces compressive stress on the rub- 
ber which absorbs the vibration by deflecting in 
shear. 

Illustrated in Fig. 3 are the disposition of mount- 
ings and the use of links to assure stability in 
cases where the resiliently supported unit is sub- 
jected to appreciable horizontal forces in addition 
to gravity. Fig. 4 illustrates a method of steadying 
a board drop hammer driven from a lineshaft. 
The radius rods overcome an objectionable teeter- 
ing of the machine. 


Determining Center of Gravity 


Frequently the engineer is required to prescribe 
mountings for a machine assembly the location of 
whose center of gravity is unknown and cannot 
be obtained from the manufacturer. In such cases 
the machine can sometimes be placed on skids 
resting on a pipe. The machine can be rolled on 
the pipe until it balances. The center of gravity 
will be above the line of contact of the pipe with 
the skid; a second trial with the pipe at 90 degrees 
to its first position will establish a second line 
above which the center of gravity is also known 
to be. If necessary to know the height of the 
center of gravity, tip the machine until it balances 
over an edge of the base and the center of gravity 
will then be vertically above that edge. 

In cases where mountings are unequally loaded 
the stiffness of each mounting should be chosen 
so as to deflect the required amount under the 
load imposed upon it. In cases such as that of 
Fig. 5 a sub-base may be secured to the mechanism 
in such manner as to permit the use of identical 
mountings, equally loaded, at all supporting loca- 
tions. 

Shown in Fig. 6 is an arrangement in which 
vertical insulation was required but horizontal 
movement could not be tolerated; this was pre- 
vented by a single-plate steel spring connecting the 
supporting floor with the supported machine. 


Connections Affect Mounting 


Stiffness of all connections from supported unit 
to foundation members must be taken into account 
when mountings are prescribed. A mechanism may 
be installed on mountings which entirely support 
it, and thereafter it may be connected to some more 
or less flexible conduit, pipe, etc., which is also 
joined to foundation members. The apparent 
Static deflections must be obtained by adding io- 
gether the rates per inch (or spring constants) 
of all mountings and connections, and dividing 
this sum by the total load to be carried. From this 
apparent static deflection the natural frequency 
and frequency ratio can be determined. Failure 





to follow this procedure may result in resonance 
and complete dissatisfaction. 

Sometimes the frequency of disturbance can be 
easily established without instruments, as follows: 


1. Secure a sharp pencil to the vibrating ma- 
chine 

2. Move a sheet of paper (contacting the 
pencil point) for 6 seconds, approximately 
at right angles to the direction of movement 
of the pencil which will draw a wavy line 
on the paper. Ten times the number of 
wave tops is the frequency per minute. The 
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Fig. 9—Charts permit the determination of factor by 
which calculated resonance frequency must be multi- 
plied to determine actual resonance frequency 


approximate amplitude of vibratory move- 
ment can also be determined in this man- 
ner. 

The strobotac or some modification thereof may 
be of great value in studying the behavior of 
machinery. Moreover it is frequently possible to 
operate one part only of a complicated mechanism 
to study the effect of that part on the behavior of 
the whole. 

Mountings should be kept free of oil and should 


(Continued on Page 150) 
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By Bruce Chalmers* 


TTEMPTS to measure the hardness of thin 
layers, particularly of brittle materials, have 
met with little success. This is due largely 

to the fact that a very small indentation is difficult 
to produce under standard conditions and is dif- 
ficult to measure accurately. Also, the properties 
of the underlying material may exert a profound 
influence on the result. 

Existing methods of measuring the hardness of 
metals in thin layers depend on (a) the scratch 
test!; (b) the micro-indenter?, in which a very 
light load is applied to a pyramid indenter, and 
(c) the micro-indentation test? in which the in- 
denter is fashioned to give a rhomboid shape. 

A new method of measuring hardness, developed 
primarily for thin electroplated coatings, disclosed 
that the results relate to the properties of an ex- 
tremely thin layer of the metal and are sensitive 
to the treatment to which the surface has been 
subjected. The method is based on the principle 
that while it is difficult to apply a small indenting 
force under accurately standardized conditions, it 
is possible to apply a large number of such forces 
in such a way that, while each is not under control, 
the result is statistically definite. 

The procedure is to drop a large number of 
grains of sand, or particles of emery, from a fixed 


*Physicist, Tin Research Institute. Abstracted from The 
Journal of the Institute of Metals, London, 1941, Vol. 67. 

1H. O’Neill—The Hardness of Metals and Its Measure- 
ment, London, 1934, Page 137. 

7H. Hanemann and E. Bernhardt—Z. Metallkunde, 1940, 
Vol. 32, Page 35. 

3C. G. Peters and F. Knoop, Metals and Alloys, 1940, Vol. 
12, Page 292. 








Fig. 1—Investigation of superficial hard- 

ness is accomplished in this apparatus 

by measuring the change in surface 

reflectivity caused by the impact of 
grains of sand 


Grains of Sand 


Determine Hardness 


height onto the specimen. Particles are of varying 
shapes and, within limits fixed by the screening 
of the sand, of varying size. They are, in addition, 
randomly orientated when they hit the surface. 
The impressions in the surface therefore vary 
widely in shape and size, but if a sufficiently large 
number of particles is used, the average shape and 
size of the pits depend only on the hardness of 
the material, while the number of indentations 
depends on the amount of sand used. It is there- 
fore necessary to measure the average size of the 
indentations, and this is carried out by measuring 
the reduction in the reflectivity of the surface. 
The instrument consists essentially of two parts: 
A device for dropping known quantities of sand 
onto the surface under examination from a known 
height, and means of measuring the specular re- 
flectivity of the surface. The instrument, in its 
simplest form, is illustrated in Fig. 1, in which the 
specimen S can be moved to either of the two 


Fig. 2—Variation in reflectivity with the total quantity 
of sand is essentially hyperbolic in function 
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Fig. 3—Right—Logarithmic plot of reflectivity ratio 
against total weight of sand is practically linear 


positions A and B, in each of which it is definitely 
located by three balls on the sole-plate C, this 
engaging in three of six holes in the baseplate D. 

In the position A the specimen is under the end 
of the tube #, of length about 1 meter, to the top 
of which is attached a funnel. The required quan- 
tity of sand is placed in the funnel and, after 
striking the specimen, the sand is deflected by 
the baffle F into the container G. The B position 
is that in which the measurement of reflectivity 
is made. A six-volt headlamp bulb H, enclosed 
in a suitable housing, projects a converging beam 
of light in such a way that the image of the 
aperture J is focused on the specimen at K, at the 
center of the ellipse that is affected by the sand. 
The specularly reflected light is collimated by the 
lens L onto the photocell M, the output of which 
is measured by means of a galvanometer. 


Compensates for Voltage Change 


An alternative to this method of measurement 
is to balance the output of the photocell M by 
means of a second photocell, operating from the 
same lamp H. Intensity of the light reaching the 
latter cell is controlled by a pair of “polaroid” 
screens, one of which is fixed while the other can 
be rotated. The position of the rotatable polaroid 
is observed from a pointer attached to the rotating 
tube. The second photocell is connected to the same 
galvanometer as M so that the two photocells tend 
to cause deflections in opposite directions. In 
measuring reflectivity, the polaroid is rotated until 
there is no deflection of the galvanometer. In- 
tensity of light reaching each of the photocells is 
then read off from the position of the pointer at- 
tached to the polaroid. The advantage of the null 
method of observation is that changes of light 
intensity brought about by variations in line volt- 
age do not affect the accuracy of the readings. 

Procedure adopted in carrying out a measure- 
ment is first to clean the surface of the specimen 
and to clamp it in the specimen holder. The re- 
flectivity is measured; the specimen is then rotated 
to the A position, and a chosen amount of sand 
is placed in the funnel. When all the sand has 


Fig. 4—Cast speculum metal after 
the action of 50 grams of sand 


Fig. 5—Brass surface after the 
action of 50 grams of sand, X500 
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passed through the tube, the specimen is turned 
to the B position, air is blown against it to remove 
fragments of sand that may be adhering to it, 
and the reflectivity is again measured. This is 
repeated until the reflectivity has dropped below 
one-half of its original value. 

Variation of reflectivity with the quantity of 
sand used is illustrated in Fig. 2. Experiments 
show that the graph obtained is independent of 
the unit quantity of sand chosen. The appearance 
of different surfaces after the same amount of 
sand action is shown in Figs. 4, 5 and 6. 

It is therefore possible in practice to express 
the hardness in terms of the decrease in reflec- 
tivity, without reference to the final value. The 
curve, Fig. 3, obtained on the logarithmic scale 
is nearly linear, in which the ratio Z—R,,/R, is 
plotted against sand weight. R,, is reflectivity after 
the action of M grains of sand; R,, that of the 
original surface. The surface hardness is ex- 
pressed as the weight of sand, in grams, required 
to reduce Z to .5. 

Testing procedure, although differing in many 
respects from the conventional methods, must be 
regarded as a type of hardness test because it 
measures the resistance of the material to deforma- 
tion. More specifically, the indentations are made 
by impact and not by static loading and the mate- 
rial on which the test is made is a thin layer near 
the surface; the hardness of the material nearest 
the surface has the greatest influence on the 
result of the test. Consequently the existence of 
a superficial layer with properties differing from 
the underlying material can be demonstrated. 


Fig. 6—Tinplate surface after the 
action of 50 grams of sand, X500 








p—In Martin B-26 bomber two Pratt & Whitney 18-cylinder 
engines, each rated at 1850 horsepower, drive two four-bladed, 
full-feathering propellers 


Above—Armed with three machine guns and a Thompson sub- 
nachine gun, Army’s Half-Trac, M-2, is used as a combat vehicle 
and to tow artillery field pieces 
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llison-powered pursuit ships capable 


mile a minute are among the fastest of military plane 


Below—Three-inch antiaircraft guns are capable of liring 1 
excess of 30 rounds per minute. Shells are of the cartridg 
type; the time fuse located in the nose is set auton ll 
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‘send Us More Engineers!” 


LL indications point to the probability we are faced with a long war. An 
analysis of forecasts from what might be considered the most authorita- 
tive sources leads to the belief that a period of three to five years will 

be needed before hostilities can be brought to a successful conclusion. 

The demand for men, particularly for engineers, unquestionably will be 
felt with increasing stringency during that time. Many designers whose work 
in the development of machines might well be of inestimable value to the coun- 
try have already volunteered for service in the armed forces, and others have 
been called through the draft or by virtue of being members of the reserve. 

Some of these men probably will be returned by the army to their regular 
line of work but—the need being what it is in this “machine” warfare—there 
will not be nearly enough engineers to go around. It behooves draft boards 
to use the utmost discretion in passing men for service. At the same time, 
engineers already engaged in vital work should continue in their task of sup- 
porting to the utmost of their ability the men in the front lines. 

This thought applies similarly to students of high caliber in engineering 
colleges, many of whom will feel the urge to join the forces on graduation. 
The wishes of the individual play their part, but it is to be hoped that those 
who feel they must go will first make doubly certain that wherever they may 
be their engineering background will be utilized to the full in the service of 
the nation. 


April Supplement 


HEREVER there’s a machine there obviously is a drive—and a control. 

It is for this basic reason that MACHINE DESIGN’sS readers welcome the 
appearance of the annual supplement on drives and controls published each year 
as a section of the April issue. 


Previous editions of this supplement have been devoted to problems of 
transmission confronting designers of all classes of machines, including domes- 
tic, business and other types that are more or less curtailed under present con- 
ditions. Drives and controls embodied in armament equipment, in those ma- 
chines utilized in its production, and in other machines identified with the 
nation’s war program will, however, receive major emphasis in the forthcoming 
supplement. Such coverage is in complete agreement with the magazine’s cur- 
rent policy of putting “first things first” in 
disseminating information of timely value to 


engineers responsible for design of machines. 4 op / 
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Selecting Size and Number 


of Bolts in Tension 


AMMtwn weap 


James P. Doolan 
Timken Roller Bearing Co. 


| haps the design of machine parts wherein the load is carried by a number of bolts in 
pure tension, the actual number of bolts of a given size required to provide ade- 
quate cross-sectional area to support the load constitutes a time-consuming calcula- 
tion. The following three charts are pre ented to obviate the necessity of such 
calculations. 

Each diagonal line radiating from the upper left-hand corner represents a nom- 
inal bolt size (bolt diameter). The ordinate on the left is graduated in square inches 
of net area and the upper abscissa in number of bolts. For example, 20 bolts of 
a nominal size of %-inch have a net area of 4 square inches. Also, if a given load 
requirement demands a net bolt area of 5 inches, this may be provided safely by 
10 1-inch bolts, 12 %-inch bolts, 18 %-inch bolts, 26 %-inch bolts, etc. 
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of Engineering Parts and Materials 


Need for Change Gears Obviated 


ATISFACTORY operation over a wide range of 

speeds is an absolute essential in lathes, particularly 
those intended primarily for use in toolrooms. In the 
Monarch lathe illustrated an infinite number of spindle 
speeds over a range up to 2500 revolutions per minute is 
achieved by an all-electric adjustable speed drive de- 
veloped by the Reliance Electric & Engineering Co. Com- 
plete range of speed is obtainable by means of adjust- 
ments of a tandem rheostat controlling the speed of the 
direct-current lathe motor. 

Compactness of the drive is evidenced by the illustra- 
tion. The three-horsepower motor belt-connected to the 
lathe, a speed-adjusting rheostat, master lever, and the 
complete contro! panel containing forward and reverse 
contactors, all are concealed within the base of the lathe. 


ns 


Thinks for Itself 


ONSTITUTING a radical departure from conven- 
tional machines for chambering barrels of rifles and 


machine guns, the Krueger machine is capable of produc- 
ing forty barrels per hour. The complete drive and control system includes four motors and five solenoid- 
operated hydraulic valves. Nine working stations and one loading station are used, the machine automatic- 
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ally indexing after each operation. The brains for directing and 
safeguarding the machine operations, developed by the Clark Con- 
troller Co., are centrally located in one control box affixed to the 
rear of the machine, readily accessible for adjustment, replace- 
ment and maintenance. 


Cuts at High Speed 


EFINEMENTS, in the application to oxyacetylene cutting tips, 

of the divergent orifice principle long used in the steam 
nozzles of turbines effect a large increase in the jet velocity of 
the cutting oxygen stream. This results in a 20 to 30 per cent 
increase in cutting speed. Illustrated are pieces cut with Airco 
equipment from an alloy steel block used in the construction of 
army field guns. The increased jet velocity results in a narrower 
kerf, better surface 
finish throughout 
the entire depth of 
the cut and, more 
important, reduces 
the angle of lag of 
the cutting stream, 
decreasing the 
shape _ tolerances. 
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MACHINE DESIGN welcomes comments from readers on subjects of interest 


to designers. 


. . . cold rolling increases strength’’ 


To the Editor: 


This refers to the stimulating article by J. O. 
Almen under the title “Temper Theory with Ex- 
perience,” in your December 1941 issue. 

One or two points which confuse me merit com- 
ment. First, the title under Fig. 6, “Internal 
Stresses Induced by Cold Rolling Reduce Fatigue 
Strength”, should read “Surface Compression In- 
duced by Cold Rolling Increases Fatigue Strength.” 
The correction is then in line with the author’s 
comment in the text. 

In the first paragraph on Page 75 “Fig. 4 shows 
an SN diagram,” this should read Fig. 5. Also, 
“General form suggested in Fig. 6’, should be 
“General form suggested in Fig. 4.” 

The present reader hopes to hear from other 
readers commenting on other points of interest 


in this article. 
—ROoBERT E. BRUCKNER 


Mr. Bruckner is right. We regret the occur- 
rence of these errors. In line with the correc- 
tion to the caption of Fig. 6, the caption for 
Fig. 7, reading, “Plated coatings affect fatigue 
strength in a manner similar to rolling,” should 
be changed to, “Plated coatings reduce fatigue 
strength.”—ED. 


**... creep characteristics of plywood’”’ 


To the Editor: 


We compliment you on the excellent manner in 
which you treated the subject of plywood in your 
December number. Might we mention that the 
“creep” characteristics noted in the table on Page 
54 can hardly be 15 per cent in actual dimensions, 
or 1% inches per 10 inches? Some error may 
have inadvertently crept in here, perhaps in the 
position of the decimal point. 

Still further, on Page 128, phenolics are not used 
in assembly work because of their high heat re- 
quirements, 230-300 degrees Fahr., while ureas 
can be used at 70-80 degrees, but are improved 


Payment will be made for letters and comments published 


in durability by 130-150 degrees Fahr. 
We feel that such articles cannot but be bene- 
ficial. 
—THOMAS D. PERRY 
The Resinous Products & Chemical Company 


Referring to the creep characteristics, the 
table mentioned shows plastic flow in per 
cent for birch and poplar. For the tests, the 
specimens (bonded with three layers of Tego 
films between plys) were subjected to maxi- 
mum fiber stress of 2000 pounds per square 
inch for 15 minutes at 125 degrees Fahr.— 
ED. 


. . . uses plywood for gliders’’ 


To the Editor: 


Recently the navy department announced the 
award of contracts for the manufacture of experi- 
mental gliders which has again attracted wide at- 
tention to the possibilities of plastic-bonded ply- 
wood. Included in the contracts are twelve-place 
troop carrying gliders. 

The general lines of this glider, whose overall 
dimensions approximate those of the Douglas DC- 
3, originally were laid out by the engineering of- 
fices of the Naval Aircraft Factory in Philadelphia, 
under the direction of Commander R. S. Barnaby, 
who is also head of the Soaring Society of America. 
All subsequent engineering details are being worked 
out by Allied Aviation Corp., including detailed 
wind-tunnel testing of the final design in a seven- 
foot wind tunnel. As soon as the exact design 
details have been frozen, the molds for the various 
parts of the gliders will be commenced. 

In the construction of these gliders the Navy 
has emphasized that they shall be built, insofar 
as possible, from nonstrategic materials. Molded 
plywood, for this reason, is being used increasingly 
and it is expected that with the exception of heavy 
bombers and large commercial aircraft, planes of 
all types will be made completely of this material. 

The type of construction, however, is not new. 
Research and chemical advances in the past few 
years have simply culminated the work which 
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EXPERIENCE... to guide 
FACILITIES .. . fo produce 


ABILITY... to serve 


You can safely leave all your sleeve-bearing 
problems with Johnson Bronze. Here you will 
receive the correct answers to your questions, 
the correct bearings for your applications and 
bearing performance in your product that has 
never been equalled. Specialization on our 
part—plus the most complete facilities available 
—enable us to give you the type of service; the 
uniform, quality product that you require. 

The fact that we make all types of sleeve 
bearings enables us to give you sound advice, 
based on facts, free from prejudice. The fact 
that we specialize in making sleeve bearings— 
only—enables us to serve you with any type, 
in any size and of any quantity. Your most 
exacting specifications will be faithfully held, 
your delivery dates will be promptly made. 
Consult first with Johnson Bronze. It will save 
you both time and money. 

Write for your copy of the Fundamentals of 
Sleeve-Type Bearings, a handy file folder con- 
taining a wealth of information on Bearings and 
their applications. There is no obligation. 


JOHNSON BRONZE 


Sleeve Bearing Headquarters 
525 S. MILL ST. ° NEW CASTLE, PA. 
* 


PRODUCTS OF JOHNSON BRONZE 


Plain Cast Bronze Bearings—General Purpose Bronze Bearings—Cast 
Bronze Graphited Bearings—Plain Sheet Bronze Bearings—Sheet 
Bronze Graphited Bearings—Bronze Backed Babbitt Lined Bearings 
—Steel Backed Babbitt Lined Bearings—Ledaloyl, Self-Lubricating 
Bearings—Bronze on Steel Bearings—Electric Motor Bearings— 
Johnson UNIVERSAL Machined Bars—Solid and Cored—Automotive 
Replacement Bushings—Locomotive and Mill Bronzes—Car Brasses— 
Johnson Lead-Base Babbitt—Miscellaneous Bronze and Brass Castings. 


Che Most Complete SLEEVE 
BEARING SERVICE én the World 
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WITH RACINE 
HYDRAULIC EQUIPMENT 


You can protect those hard to get 
profits by long lived, soundly engi- 
neered equipment. When your equip- 
ment is strongly built it maintains 
peak performance and prevents those 
costly breakdowns. It keeps 
your maintenance costs down 
where they belong. 





















Here are four reasons why RACINE Variable Volume Hydraulic 
Pumps are exceptionally long lived. They are important when main- 
taining continuous working pressures of 1000 pounds per square 
inch with deliveries of 12, 20, and 30 gallons per minute. 







Shock absorbing governor automatically protects your 
equipment from hydraulic hammering by absorbing 
momentary shock pressures thus maintaining even pres- 
sure control. 









and are polishers rather than gougers of the chamber 
ring. No wearing here! 







Big Rugged Roller Bearings support the husky shaft, that 
extra strength to stand maximum loads day in and day 
out. 






True circle pressure chamber ring accurately finished 
imparts, smooth harmonic motion to the vanes. No chat- 
tering or uneven vane action to cause gouging. 









These features mean low cost, long lived hydraulic power to you 
when you use RACINE Variable Volume Hydraulic Pumps. RACINE 
also has a full line of hydraulic balanced pis- 
ton type valves from which to select the 
exact controls to meet your requirements. 








Write for our free catalogs or better have 
one of our competent representatives located 
nearest you call. They will be glad to lay out 
working circuits with you without obligation 
wherever our equipment can be profitably 
used. Write today! 


RACINE ‘hs crate st. RACINE, wisconsin 
















Tilted hydraulically Balanced Vanes cannot seize or stick — 











| began fourteen years ago when the Lockheed Vega, 
| a plane with a molded casein-glued plywood fusel- 
| age, was produced. Production methods today are 
basically the same as used by Vega, except that 
present molds are constructed of wood, whereas 
previously concrete or metal was used. 

Principal difference between the new and the old 
molded plywood lies in the type of plastic, or 


_ glue, used. Both systems employed fluid pressure 


and also heat applied to the resin or glue-coated 
veneers placed against properly slotted and con- 
toured molds. The “cooking” process then molds 
the veneers into a single homogeneously bonded 
unit. This plywood is not only absolutely water- 
proof, mold-proof and insect-proof, but the bond 
between the plies is stronger than wood itself and 


| weight-for-weight, plywood is stronger than metal. 


A plastic in itself lacks proper tensile strength. 
It is hard, however, and therefore will absorb high 
shear and impact loads. As an adhesive, it grasps 
tenaciously when used as a bond. Hence, plastic 
is suitable in a stressed and loaded structure only 
when a filler agent, such as c'oth or wood, is used 
and thereby becomes a bonding agent supporting 


| fibers of complex structures, transmitting a !oad 





from one to the other. Because of its favorable 
weight-strength ratio, wood is a practical filler for 
aircraft structures and veneers therefore can easily 
be used. 

—BURNHAM LITCHFIELD, Vice Pres.-Gen. Mgr. 
Allied Aviation Corp. 


. . plywood requires further 
research’’ 
To the Editor: 


The term, “plastic-bonded plywood” is not suffi- 
ciently specific to define accurately which type of 
plywood is under consideration, as this general 
term might be interpreted to include not only the 
new synthetic resin adhesives but also the casein 


| and the blood albumen, which in themselves may 


also be termed plastics. The modern, synthetic 
resin-bonded plywood, with which the aircraft 
manufacturer is particularly interested, is primarily 
one in which the synthetic resin is of such a char- 
acter as to be impervious to bacteria and fungus 
attack, and substantially impermeable to moisture. 
These qualifications eliminate the use of casein and 
blood albumen as adhesives. 

Although thermoplastic adhesives serve many 
useful purposes in industry, it is not felt that they 


| are entirely satisfactory for aircraft, due to the 
large variation of their physical properties with 


temperature. In this regard it should be borne 


_in mind that aircraft must be designed to operate 
| between temperatures of —70 to +160 degrees 
|Fahr. The lower temperature limit is attained at 


‘| low altitudes in the tropics and includes the effect 


_of the radiant heat of the sun. A majority of air- 


craft plywood is, therefore, bonded with synthetic 
(Concluded on Page 160) 
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In building Westinghouse Small Motors our aim 
has always been: 

To build motors which manufacturers can 
readily adapt to their own products to improve 
the efficiency and appearance of those products. 

How well we have succeeded in this is shown by 
the fact that American manufacturers are now 
using Westinghouse Small Motors to drive items 
ranging from sewing machines to stokers 


washers, ironers, jet pumps, gasoline pumps, 


refrigerators, oil burners, unit heaters, adding 
machines... 

Throughout 1942 a great part of our capacity 
will, of course, be devoted to war production. In 
airplanes, tanks, fighting ships, gunfire control 
equipment . . . Westinghouse Small Motors are 
doing their share. 

However, always mindful of those manufac- 
turers to whom we owe our existence, our policy 
continues to be: 


e To make every Small Motor finer than 
the finest that has yet been built. 


e To surpass present accomplishments no 
matter how satisfactory they may now 
appear. 


e To co-operate with American manufac- 
turers in the development of their 
modern motor-driven products. 


To this end we invite you to consult with us con- 
cerning your motor problems and to utilize the 
facilities of our engineering staff in working out 
any of your design and construction ideas. 

We will deem it a privilege to serve you. West- 
inghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., Dept. 7-N. 


jJ-03160 



















‘“‘Streamlined’’ Integral Motors 


OMPACT, integral “streamlined” polyphase 

motors, manufactured by The Ohio Electric 
Mfg. Co., 5900 Maurice avenue, Cleveland, are be- 
ing offered with 
the terminal box at 
the bottom, or at 
any other angle 
around the circum- 
ference. This fea- 
ture as well as the 
fact that the mo- 
tors are smaller in 
diameter and 
length than the 
standard NEMA 
motor of similar rating make the motors attractive 
to machine builders. The motors are built in a 
frame 8-inches in diameter by 10% inches long, and 
in sizes % to 2 horsepower in all standard speeds. 





Pressure Switch for Compressors 


SPECIALLY designed for use with intermedi- 
ate size air compressor motors, the class 9213 
pressure switches, announced by Square D Co., 
6060 Rivard street, Detroit, are two-pole devices, 
with a pressure limit of 200 pounds and 15 to 40 
pounds differential. The terminal block is of 
porcelain, and plainly marked screws are in an 


























upright position for quick wiring. Contacts are 
similar in size to the type used in large contactors, 
inspection being accomplished with minimum of 
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effort. Actuating diaphragm is a high-grade fabric 
impregnated with a special rubber. An oil-resist- 
ing diaphragm can also be supplied, if desired. 
Slip-on cover of the switch is gray enamel, with 
the lower portion being black enamel. Interior 
parts are cadmium-plated to prevent corrosion. 
The switch can be obtained up to 2 horsepower, 
single phase, alternating current, and up to 3 horse- 
power, polyphase, alternating: current. Voltage 
ranges up to 550. 


Vibration-Resistant Relay 


MPACTLY constructed, a new series of vibra- 
tion resistant relays have been brought out 
by Guardian Electric Mfg. Co., 1621 West Walnut 
street, Chicago. This relay is exceptionally re- 
sistant to vibration, and has application in such 
fields as aircraft, generator mountings, ctc. Vibra- 


























tion resistance is achieved largely by careful coun- 
terbalancing of armature assembly and is due in 
no small degree to compact design of contact 
assemblies and its generally sturdy and scientifical- 
ly balanced construction. The relays are entirely 
insulated from ground with insulation withstand- 
ing a minimum of 1500 volts. Field piece and 
armature are of annealed magnetic iron. Tinned, 
phosphor bronze blades carry heavy, fine silver 
points. All contacts are connected to tinned so!der 
lugs. Contact combinations up to double pole, 
double throw are available, with contact capacity 
up to 12.5 amperes per pole, measured at 110 volt, 
60 cycle, non-inductive alternating current. Con- 
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- Perhaps one of the most duplicated castings in 
history is that of ““The Thinker.” From a model 
made by the famous French sculptor, Auguste 
Roden, The Thinker was first cast in bronze. 
Since that time it has been reproduced in 
many sizes and cast in many different metals. 









= ALUMINUM CASTINGS 


A TODAY 


. as 
, A$ ‘£4 <<. 
. oi 





Size alone does not necessarily decide quality 
in castings. Here at National there is a con- 
stant flow of quality castings that weigh less 
than one pound each—some as light as a 
fraction of an ounce. Then again we are turn- 
ing out castings weighing over 3,000 pounds. 
The same skill and craftsmanship go into all 
National Aluminum Castings. 


BY 




















INDUSTRY HAS OPENED THE THROTTLE! 


E pledge ourselves to work harder—will- 
ingly and cooperatively meet increased 
demands to the best of our ability. 
Recently we added a complete new plant with 
approximately some 200,000 sq. ft. It has been 
equipped with all modern equipment. And most 
important of all... our men in the shop have 
pledged their all-out willingness to turn to and 
produce more. 
By those behind the first line of defense, THIS 
WAR WILL BE WON. We will do our part and 
cheerfully carry our share of the burden. 


In addition to T-1 Aluminum Alloy castings that 
have physical properties that meet the specifica- 
tions of many commonly used heat-treated cast- 
ings, we also produce heat-treated TENUAL 
aluminum castings. 

Alloys produced in accordance with Army, Navy, 
S.A.E. and A.S.T.M. specifications. 





ALUMINUM ALLOY 


imum 

STRENGTH 30,000 Ibs. mini 
TENSILE 6% WITHOUT HEA HEAT TREATMENT 
SPECIFICATIONS 


Navy Aerona 





tical M-397 


Army Air Corps 11324 assification AL-31 





Army Air Corps 11325 Navy 46A1 + CNT) Class 6 
rm 











THE NATIONAL BRONZE AND ALUMINUM FOUNDRY CO. 


Twin Plants, CLEVELAND, OHIO 


NEW YORK, 111 Broadway DETROIT, Stephenson Bldg 
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Pilot Dan the Motor Man 


Finds that Healthy Chicks 
Bring Bigger Checks to 
Users of TRUMBULL ELECTRIC 
BROODERS thanks to the 
Dependable Performance 
of PILOT ©& 


THE BROODERATOR, Electric Poultry Brooder 
manufactured by the TRUMBULL ELECTRIC MEG. CO., 
of Plainville, Conn., is solving the problem of safe, 
convenient, low-cost chick raising for hundreds of 
Poultrymen. Pilot Motors, because of their reputation 
for dependable, low-cost operation are used exclu- 
sively as power drives in all Trumbull Brooderators. 


BROODERS or BLOWERS... 
or wherever there’s a need 


for a Fractional H.P. Motor 
then there’s a job for PILOT! 


Pilot Shaded-Pole, Induction Type Motors are avail- 
able in Fractional H.P. ratings from 1/50o0th to 1/1 5th. 
Write today for Bulletin P-2341 giving complete 
information about these dependable, low-cost Motors. 


F. A. et MFG. CO. 


201 DAVIS ST. _ ROCHESTER, N. Y. 


\\ (SG 
Pilot =" Motors 


FRACTIONAL-H-P- MOTORS 


| 





tact rating for aircraft use is 8 amperes at 24 volts 
direct current. Other voltages and contact com- 
binations are available. Overall dimensions of the 
relay are 2% x 1 9/16 x 1% inches. Weight is 
5 ounces. 


Porous Iron Bearings 


OROUS iron bearings have been added to the 

line of self-lubricating bronze bearings manu- 
factured by The Keystone Carbon Co. Inc., Saint 
Marys, Pa. Introduced to conserve copper, the 
new porous iron bearings are stronger than ithe 
porous bronze bearings, and are interchangeable in 
most applications. Made from powdered iron which 
is molded to desired size and shape, then baked, and 
finally saturated with oil, the bearings have an 


average porosity of 25 to 35 per cent, enabling them 
to store a large amount of oil. In many cases 
this oil reserve lasts the entire life of the applica- 
tion. However, additional lubrication is recom- 
mended for heavy-duty or continuously operating 
units. The new bearings have a low coefficient 
which, together with the self-lubricating qualities, 
prevents excessive temperature, speed reduction, 
noise and scoring of shaft. Supplied in both stand- 
ard and special shapes, the bearings are molded 
to close dimensional tolerances so that no rede- 
signing or special engineering is required. 


Motors for Aircraft Service 


ESIGNED to meet aircraft service require- 

ments, a complete line of fractional-horse- 
power motors has been announced by General 
Electric Co., Schenectady, N. Y. These direct-cur- 
rent motors, designated as Types BA-25, -40, -50, 
and BC-21 and -31, can be furnished as series, com- 
pound, or shunt-wound motors to meet varied 
applications. Ratings range from 1/200 horse- 
power at 7500 revolutions per minute, continuous 
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ALLOYS 






Timely information about metals... 
CATALOGUED for your convenience 


Specific answers to many of your questions about the selection, 
fabrication and uses of Nickel alloys are available to you quickly 
from our files. 
This fund of helpful information we have gathered, cnecked and 
condensed into convenient printed form. The graphs, charts and 
shop guides are especially useful to men handling new materials or 
performing unfamiliar operations . . . and to new employees. This 
literature is available on request. 
You are also offered the assistance of our technical staff in solving 
material problems arising from a temporary lack of Nickel. These 
engineers are offering timely suggestions to many vital industries 
during the present emergency. 
Why not drop us a card asking for list of available literature. 
Your request for the assistance will receive prompt attention. 


NICKEL 


























67 WALL STREET 


THE INTERNATIONAL NICKEL COMPANY, ING. <cwrtisc™™™: 
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Blueprints 





SEND FOR FREE BOOKLET No. 5 


OH -f-NOOKUE 


PENCIL COMPANY INCe 
373 FOURTH AVENUE: NEW YORK 
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operation, open type, to 7 horsepower at 7500 revo- 
lutions per minute, totally enclosed, 1 minute inter- 
mittent duty. Frames are of aluminum for light 
weight, or magnesium casting where weight must 
be held extremely low. Other construction fea- 
tures include bolted-in pole pieces, precision bal- 





ance, all ball-bearing construction and standard Air 
Corps flange mountings in styles II, III, and IV. 
Standard shaft extensions are plain but can be 
obtained with cut spline or other special features. 
The motors are equipped with AN-3102 connectors, 
but leads can be brought out through side of 
motor and held in place by rubber plug. All types 
are available, for either grounded or ungrounded 
wiring systems. 


Electric Valve Announced 


OR positive valve operation on mobile equip- 

ment and vibrating machines, General Controls 
Co., Glendale, Calif., is offering its new series of 
electric valves designated 
as Series PV. Valve can 
be used for numerous ap- 
plications including air- 
planes, buses, trucks, 
tanks, tractors, railroad 
cars, ships, boats, ma- 
chine tools, etc. These 
valves, new in design, 
should not be confused 
with modified stationary 
valves or alternating cur- 
rent type valves. The 
main feature in the de- 
sign was to provide posi- 
tive operation regardless 
of vibration, movement or substantial increases in 
acceleration. Designed for compactness and 
low weight, the valves are of two-wire, current- 
failure type and will handle all kinds of liquids, 
gases, and vapors, including refrigerants, greases, 
gasolines, alcohol, anti-icing fluids, etc., under pres- 
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HERE, FLEXIBILITY HELPS SET A RECORD 


Manufacturer of this mobile 

— Me performance records of our units... are infinitely 
better than they would be if this roll out feature 

were not made possible by your flexible tubing.” 
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NO HALTS IN OPERATION —To inspect this mobile 
refrigeration unit made by Waukesha Motor Company 
maintenance men simply roll it out from under the car while 
it keeps operating. American Seamless Flexible Metal 
Tubing makes this possible with a connection that is not 
only flexible but also strong enough to take the licking 
of flying roadbed ballast outside and retain the elusive 
refrigerant on the inside. 
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FLEXIBLE METAL> 
OUTSIDE ARMOR 










There’s a strength advantage in Ameri- out industry as dependable connectors 


can Seamless Flexible Metal Tubing as for the conveying of oil, steam, liquids, 






well as flexibility. Riding beneath this fast solvents and gases. 



















moving streamliner, roadbed ballast Naturally, your government has recog- 
© BRAIDED WIRE H H P i H 
— impinges forcefully on the connector’s nized the advantages of American Metal 
€ ONE PIECE CONTINUOUS exterior. But, all-metal construction effec- Hose. Today, it is working almost ex- 
SEAMLESS TUBING 
tively withstands the rigorous service. clusively for our national war effort, di- 
€ SECTION VIEW - NO SEAMS . —— : ; ae : 
NO WELDS, NO PACKING This combination of strength and flex- rectly in giant bombers and indirectly in 






ibility has dictated the use of American helping to maintain uninterrupted pro- 
Flexible Metal Hose and Tubing through- 





duction in war-vital plants. pone 







AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 
In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 
General Offices: Waterbury, Conn. + Subsidiary of Anaconda Copper Mining Co. 











NOPAK HY-PRESSURE, 
Balanced H draulic 


J, Operating Valve, avail- 
able in 4 sizes, either 
Cu by-pass or accumulator. 

*£ 


IT’S EASY TO OPERATE! | 


N 0 PA K --Hy-Pressure 


Balanced Hydraulic Valve 


The NOPAK HY-PRESSURE Hydraulic control 
valve provides operating advantages never be- 
fore available at hydraulic pressures over 500 | 
pounds. ... Jt requires no more manual effort to 
operate than an automobile gear shift—even at 
pressures of 1,000 lbs. and more....The Aydrau- 
lic pressure inside of the valve is always bal- 
anced in all directions. As a result, the valve 
never gets “pressure- 
locked” in one posi- 
tion, to cause delays.... 
Easy manipulation 
speeds up production, 





...ONLY ONE 
MOVING 









eliminates operator’s PART 
fatigue... . There is 
practically no pres- 
sure-drop between in- Only moving part in this HY- 
PRESSURE Valve is the spin- 
let and exhaust ports. dle ... forged in one piece of 
P ne nickel “alloy, heat treated and 
Write for literature, hardened for strength and 


ules long life. Nothing to wear 
now, on this important out or require maintenance. 


NOPAK development! 











GALLAND-HENNING MFG. CO. 
2752 S. 3lst Street * Milwaukee, Wis. 


Representatives in Principal Cities 


1 OPA, VALVES and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 





A 3624-42A 


100 





sures from a fraction of a pound to 1500 pounds 
or more. They can be operated in any position, 
being packless and drip-proof. Application of these 
valves to airplanes saves weight and simplifies 
many tubing and piping arrangements. 


Packings of Synthetic Rubber 


ACKINGS and other parts which are required 
to withstand unusual conditions are now being 
made of new synthetic rubber, produced by The 
Monarch Rubber Co., Hartville, O. By compound- 
ing this new synthetic rubber, the company has 
developed special shapes and sizes of packings and 


ee. 





other molded and extruded parts. These have ex- 
ceptional oil resistance, flexibility and ability to 
seal pressures at extremely low temperatures, and 
other desirable qualities not available with usual 
rubber parts. For aircraft use and wherever there 
is a wide variation of temperatures, packings of 
this material are particularly desirable. 


Centralized Lubrication System 


ASILY installed, a new centralized system for 

— lubricating all bearings is the latest addition 
to the line of Lincoln Engineering Co., 5701 Natural 
Bridge avenue, St. Louis. For wide use on in- 
dustrial machinery of all kinds, this system con- 
sists of a number of injectors—one for each bearing 
to be lubricated, each connected to bearing by 
tubing or flexible high-pressure hose as required, 
and each individually adjusted to discharge re- 





quired amount of lubricant. Injectors can be 
mounted singly or in manifold and are supplied 
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There is no shortage of Torrington Needle Bearings for prior- 
ity applications ...they can be delivered with the prompt- 
ness you need to maintain your production schedules! 
When the Needle Bearing was introduced eight years 
ago, design engineers in every field quickly recognized its 
unusual merits. Encouraged by the steadily rising sales that 
confirmed industry’s growing acceptance of the Needle 
Bearing, Torrington began a program of plant expansion 


small size, low cost, high Capacity, ease of installation and 
lubrication have made possible improvements in product 
design and operation, or reductions in manufacturing 
costs. And today there is a still more important reason for 
the use of the Needle Bearing—its availability for prompt 
shipment on rush orders. 

You can eliminate one source of production delays by 
planning now to incorporate the Needle Bearing in your 





designed to permit wider utilization of 
the bearings’ potentialities. With the 
beginning of defense activities, indi- 
cations of still heavier demands pro- 
vided the basis for further expansion, 
and today production is geared to 
meet the needs of theVictory program. 

The Needle Bearing has already 
demonstrated its efficiency in count- 
less industrial applications, where its 







NO 
SHORTAGE 
HERE! 









designs. Torrington engineers will 
be glad to work with you in adapting 
the Needle Bearing’s advantages to 
your specific problem. For full details 
write for Catalog No. 109. 

THE TORRINGTON COMPANY 


TORRINGTON, CONN., U.S.A. © Estab. 1866 
Mokers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago Los Angeles Seattle 
San Francisco Toronto London, England 


BEARING 





EFFICIENT OPERATION 




















Torrington Needle Bearings permit 
anti-friction construction at important 
Points in A.C.F. passenger coaches, 
giving smooth, efficient operation. 
Needle Bearings contribute also to 
reduction in need of service attention, 
because of their long life and efficient 
lubrication. 


THE A.C. F. MOTORS COMPANY 








SAVINGS IN WEIGHT 


Needle Bearings themselves are light 
in weight, and their simple design 
often permits additional weight sav- 
ings through simplification of sur- 
rounding parts. These advantages are 
especially important in aircraft appli- 
cations—for example, in Republic’s 
P-43 “Lancer” pursuit plane. 





REPUBLIC AVIATION 











LONGER SERVICE LIFE 





Use of Needle Bearings at six loca- 
tions on the power automatic chuck 
unit of Warner & Swasey’s No. 2 
Turret Lathe results in longer life of 
the unit, insures smooth operation as 
well. High capacity and small size of 
the Needle Bearing are additional ad- 
vantages in this application. 


THE WARNER & SWASEY CO. 
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Production Managers 


< Those men who supervise the 
manufacture of powered ma- 
MISS chines and appli- 
——_— ances, appreciate 

the construction and perform- 

ance of Briggs & Stratton Motors. 


Production managers—men 

who know good machinery 

and how to make it—under- 

stand and appreciate the fine 

workmanship, quality mate- 
rials, skilled designing and high 
standards of construction so evident 
in Briggs & Stratton motors. 


They know how well it pays their com- 
panies to power with Briggs & Stratton 
motors and add their stamp of a 

proval to these compact, dependable, 
air-cooled gasoline motors that make 


their equipment perform best—always. 


BRIGGS & STRATTON CORP. 
Milwaukee, Wisconsin, U.S. A. 















| 
| 





Out- 
standing features of the system are the single 
lubricant supply line between the pumping unit 
and the injectors, the wide range of pumping units 


with lubricant from a central pumping unit. 


available, and the varied types of control. Pump- 
ing unit is a new 2 pound pump which can be 
easily mounted on the machine. Other pumping 
units with 30-pound capacity as well as pumps that 
handle lubricants direct from 100-pound and 400- 
pound capacity original drums are also available. 
The systems can be either electrically-operated with 
pushbutton, or entirely automatic with time clock. 













Control Stations and Enclosures 


pps for greater flexibility of application 
of control stations and enclosures by machine 
tool builders has brought about the design of the 
new Class 9001, Type M pushbutton stations and 
enclosures, manufactured by Square D Co., 6060 
Rivard street, Detroit. Ample protection against 
damage to control units is provided by the heavy 
cast-iron construction of enclosures, which are 
available for 3, 6, 9, 12 and 16 pushbutton, selector 



















switch, or pilot light control units. Each may be 
furnished as an assembled station or as an en 
closure only, in which units from stock can be 
fitted to fill pertinent needs of the manufacturer. 
Closing plate assemblies are provided for unused 
openings in the cover plate. Gasket and steel cover 
plate are of cast iron, drilled to accommodate stand- 
ard drip-tight control units. Case may be drilled 
and tapped for conduit entrance for five locations. 
Blue-gray enamel finish adds to the appearance of 
the new devices. 

















Leather Gasket Material 





NTRODUCED by Armstrong Cork Co., Lancaster, 

Pa., a new fabricated leather gasket material 
has the natural advantages of leather without sac- 
rifice of quality control, uniformity, etc. This ma- 
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Chrome-moly steels speed 
production and lower costs 


A manufacturer of speed reduction gear pinions is 
taking advantage of two of the outstanding advan- 
tages of Chromium-Molybdenum (4140) steel — 
uniform hardening in heavy section, and excellent 
machinability at intermediate hardnesses. 

Pinion and shaft are machined integral from a 4140 
round oil quenched and tempered to about 150,000 
p.s.i. tensile and 300 B.H.N. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 


Uniformity in hardness of the heat treated bar 
assures adequate strength in the shaft even though 
its diameter is only about half that of the pinion. 
This integral construction eliminates an assembly 
operation and makes for better performance. 

Send for our free technical book, “Molybdenum 
in Steel”. It contains helpful data on Molybdenum 
steels that may be of assistance in your own problems. 


DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM © CALCIUM MOLYBDATE 


TOOL: 
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TAYLOR 
FURGE 


Forged and Rolled 


STEEL RINGS 


ANY SIZE FROM 12" 0.D. TO 100" O.D. 


ERE at Taylor Forge your re- 
quirements for forged steel 
rings are handled with the skill and 
knowledge born of 40 years experi- 
ence in the forging and rolling of 
steels and alloys. As the world's 
largest manufacturer of forged steel 
flanges, Taylor Forge has amassed 
the finest forging, rolling and ma- 
chining equipment — the most com- 
plete and modern laboratory testing 
equipment — exceptional facilities 
for special heat treating to insure 
desired characteristics. 


Inquiries are invited 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 





=< 
re 





P Other Taylor Forge Products include: 
“WeldELLS“and related seamless fittings for 
pipe welding; forged steel flanges; forged 
steel nozzles and welding necks for boiler 
and other pressure vessel outlets; light wall 
spiral pipe; heavy wall electric-weld and 
forge welded pipe; corrugated furnaces, and 
similar forged and rolled products. 











terial, known as No. 841, is recommended for 
sealing oil, water or gasoline, and for other general 
gasketing purposes wherever temperatures do not 
exceed 300 degrees Fahr., and where acids or 
alkalis are not encountered. Supplied in rolls and 
sheets in standard widths up to 48 inches, the 
tough and tear-resistant material is also available 
in shapes die-cut to specifications. It is compres- 
sible, has a high percentage of recovery and takes 
a minimum amount of permanent set. In addition, 
it is subject to a minimum of dimensional or other 
physical changes due to moisture, dryness, or tem- 
perature variation. 


Dry-Disk Photocells 


HOTRONIC dry-disk photocells are now being 
supplied in a wide variety of sizes, shapes and 
characteristics to meet specifications, by the Pho- 
tronic division, Weston Electrical Instrument Corp., 
614 Frelinghuysen avenue, Newark, N. J. Such 
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specialties as multiple cell circuits on a common 
electrode are included. These cells can be furnished 
tc meet exactly specifications as to output, re- 
sistance, spectral response, etc., regardless of quan- 
tities involved. 


Midget Relay for Aircraft 


MALLER and lighter relays for aircraft and 
radio work have been developed to meet the 
increasing demand, by Guardian Electric Mfg. 
Co., 1621 West Walnut street, Chicago. Designed 
to give maximum control in minimum space, this 


Series 195 DC midget relay has a maximum con- 
tact capacity of approximately 150 watts, meas- 
ured at 110 volt, 60 cycle, noninductive, alternat- 
ing current. In some of its present aircraft appli- 
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REG. U.S. PAT. OFF. 


This new tracing cloth 
defies moisture stains 
and erasure scars 


This new tracing cloth won’t show perspiration stains or 
water marks— holds pencil smudges and erasure scars at a mini- 
mum. Now you can have clean tracings, in pencil or ink, free 
from these untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new proc- 
ess that defies moisture and gives you an unusually durable 
working surface. You can use harder pencils with this im- 
proved cloth and get sharper lines with less tendency to 
smudge. Even 6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased areas 
take pencil smoothly—and ink without feathering. Its new 
white color and increased transparency give you excellent 
drawing contrast and produce strong blueprints. 

Put PHOENIX through your own drawing board test. 
See your K&E dealer, or write for a generous working 
sample and an illustrated brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO - ST. LOUIS - SAN FRANCISCO LOS ANGELES 
DETROIT + MONTREAL 


TRACING CLOTH 


for pencil and ink 


PHOENIX DEFIES 
MOISTURE GHOSTS... 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts"’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS... 


The new improved surface 
of PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS... 


Ordinary tracing cloths be- 
come scarred when erased 
..erased spots produce 
ghosts on blueprints. 
PHOENIX has a durable 
drawing surface that reduces 
working scars toa minimum. 





c* SPEED AHEAD 


RUE ENOUGH, the watchword of the 

hour is SPEED. But, actually, machine 
speed must be controlled efficiently to 
step up production. This is a fundamental 
fact—proved today more than ever be- 
fore. Thus, Lewellen Variable Speed 
Transmissions, Variable Speed Motor 
Pulleys and Automatic Controls assume 
a top role in providing a complete system 
of production control and regulation to 
our nation’s industries. Lewellen engi- 
neers are constantly finding ways to adapt 
new applications of variable speed con- 
trol to fixed-speed machines and to hun- 
dreds of machines using inefficient speed- 
control methods. Our engineers are spe- 
cialists. We have no side-lines—no other 
interests than to help you solve your 
speed-control problems. 


Call a Lewellen Representative or write us direct 


LEWELLEN MANUFACTURING CO. 
COLUMBUS, INDIANA 


cations, the contacts have a non-inductive capacity 
of 3 amperes at 28 volts direct current. Max- 
imum contact combination available is double pole, 
double throw. With a 2-watt coil and single-pole, 
double-throw contacts, in the de-energized posi- 
tion, the normally closed contacts will withstand 
vibrations of six times gravity, the normally open 
contacts ten times. In the energized position the 
contacts will withstand ten times gravity. Relay 
coil is available for any voltage up to 75 volts 
direct current. Maximum resistance is 3000 ohms. 
Average power requirement of the coil is 2.5 
watts. 


Solenoid of Laminated Type 


F LAMINATED type, a new solenoid manufac- 
tured by Dean W. Davis & Co. Inc., 549 West 
Fulton street, Chicago, is used for controlling pro- 
duction machinery, the operation of hydraulic 
valves, and many other industrial applications. 
Compact in design, with unusual sturdiness, it is 


NATL) bp eee 


for constant or intermittent duty on alternating 
current, and is furnished with either push or pull 
type plungers. Field coil is paper section wound, 
taped and specially treated to be impervious to cut- 
ting oils. The solenoid measures 2 x 2 inches with 
a plunger stroke of %-inch, and can be had for any 
voltage. A minimum push or pull of 5.5 pounds at 
full line voltage and 3.75 pounds at 85 per cent of 
line voltage can be obtained. 


Electronic Liquid Level Control 


ODEL FL-2 liquid level control, produced by 

Lumenite Electric Co., 407 South Dearborn 
street, Chicago, has wide application for controlling 
level of water, syrup, oils, milk, soup, soap, acids, 
brine, chemicals, fruit juices, etc., in any type of 
container, open or closed. It is used in tanks, vats, 
kettles, boilers, pasteurizers, coolers or freezers, in- 
asmuch as heat, steam vapors, foam, cold and 
frost, high or low temperatures have no influence 
on its function. This two-circuit control is com- 
plete for 115 volt or 230 volt alternating current, 
with two bare electrodes of stainless steel, 1 and 
2 feet long, fitted with insulated mountings of Type 
A, and 50 feet of special lead-in wire. The ratings 
of the relay contacts are % horsepower. When 
liquid contents of container make contact, or leave 
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nsurance 


through the use of a 


BETTER FELT RING 


can easily cost much less than 
the price of a sub-grade washer 


Of the many industrial uses of felt, none are more vital than oil 
and grease retention and dust exclusion. Nothing but felt will 
hold oil as a reservoir ready to bleed the lubricant to the friction 
point. Only felt...and no other material...meets the rigid re- 
quirements that insure long and successful ball bearing life. Even 
under conditions of misalignment, felt washers adapt themselves 
readily because of the inherent resiliency of felt. Felt insures a 
close, snug fit, and felt washers perform the dual function of 
retaining the lubricant and of excluding foreign matter. In special 
applications felt may be impregnated or chemically treated. 

Data Sheet 11, “Annular Designing and Dimensioning,” just 
issued will aid you in the selection of proper felt, and assist 
you in setting up your blue-prints. Please write for it. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


Sales Offices at 
New York—Boston—Chicago—Philadelphia— 
Cleveland — Detroit — St. Louis — San Francisco 
PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, GREASE 
RETAINERS, WICKS, DUST EXCLUDERS, GASKETS, INSULATING FELTS, 
CHANNEL FELTS, UPHOLSTERY RISER STRIPS, BODY SILENCING 
PARTS, DOOR MECHANISM GASKETS, AND BODY POLISHING WHEELS 
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contact, with an antenna or metal rod electrode, 
mounted on insulated supports in container, vol- 
ume of flow of electrons in tube is changed. This 
variation in electronic flow activates a magnetic 
relay to open or close an electric load circuit. Elec- 
trode has no chemical reaction on contents. Each 


switch is fitted as standard, with an auxiliary 
emergency tube circuit which automatically gives 
a signal and carries on the operation should the 
regular electronic circuit fail for any reason. This 
control may be installed at any distance from the 
container, up to 500 feet. 


Two-Speed Fan Control 


OR forced warm-air systems employing two- 
speed fans, a fan control has been announced 
by Perfex Corp., 500 West Oklahoma avenue, Mil- 
waukee. The greater range of air delivery obtainable 
with two-speed fans produces minimum variation 




































in temperature of air delivered as well as faster 
heating. When the temperature rises, the switch- 
ing system is designed to start the fan in low speed, 
in order to protect the fan motor. Control can be 
set to switch fan from low to high speed at any 
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WITH BANTAM BEARINGS 









































THE TOUGHEST JOBS for emergency wartime as 
well as peacetime needs can be handled by this 
new 25” geared drilling machine, manufactured 
by Sibley Machine & Foundry Corp. It is de- 
signed to combine tremendous power with high 
speed, efficient operation, and long life. The 
use of Bantam Quill Bearings helps to achieve 
this exacting performance. This is an excellent 
illustration of one of the ways these bearings 
are used in machine tools. 


IN THE TRANSMISSION, fifteen Quill Bearings are 
used: nine on the speed side, six on the feed 
side. Their ability to carry heavy loads in a 
small space made possible the use of anti- 
friction bearings throughout the compact de- 
sign, shown in the accompanying cross-section. 
Notice particularly how the use of Quill Bear- 
ings has aided in simplification of the housing 
design and other surrounding members. Com- 
pletely self-contained, Bantam Quill Bearings 
are easily installed, admirably adapted for 
production line methods. And low initial cost 
helps to keep production costs down. For com- 
plete details on this unusual bearing, write for 


Bulletin B-104. 








y KY 


ONE OF THE LARGEST hydraulic portable elevators 
ever built, constructed by the LYON-Raymond 
Corporation, is designed for use in the in- 
stallation and removal of airplane engines— 
including those on the largest bombers. It has 
a capacity of 5,000 pounds and an elevation 
speed of approximately 12 feet per minute 
To assure efficient performance and ready 
maneuverability of elevator and load, Bantam 
Ball Thrust Bearings are used in the auto- 
type steering mechanism. 





THE THRUST SHOULDER BUILT INTO THE OUTER RACE 
of this Bantam Journal Roller Bearing elimi- 
nates hazardous thrust washers and allows for 
compactness—a typical instance of Bantam’s 
cooperation in equipment design. Bearings of 
this type are used in each of the sheaves in 
crown and traveling blocks built by Emsco 
Derrick & Equipment Co. Bantam’s Journal 
Roller Bearings find many cther uses in oil- 
field equipment for such applications as swiv- 
els, drawworks, slush pumps, reverse clutches, 
and pumping units. 





EVERY MAJOR TYPE OF ANTI-FRICTION BEARING is in- 
cluded in Bantam’s line—straight roller, 
tapered roller, needle, and ball. Bantam engi- 
neers, with their broad background of experi- 
ence in bearing design and application, can 
recommend the type that best suits your needs 
—and design special bearings to meet special 
conditions. If you have a difficult bearing 


problem, TURN TO BANTAM. 





STRAIGHT ROLLER - TAI 





’ Banram - QJEARINGS 


BANTAM BEARINGS CORPORATION © SOUTH BEND « INDIANA 


ROLLER - NEEDLE - BALL 
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USES CORROSION PROOF IRV-0-LITE 
PLASTIC TUBING ON THEIR “D” GAGES 


The sharp teeth of corrosion were biting into metal 
connecting tubing on Hays Differential ‘’D’’ 
Gages. Read how this problem was perfectly solved 
with IRV-O-LITE XTE-30 extruded plastic tubing. 
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Here’s what corro- 
sion did to the metal 
connection on a 
Hays “D” Gage. 














Now the “D” 
Gages con- 
nections are 
fully protect- 
ed against 
corrosion by 
IRV-O-LITE 
XTE-30. 











In addition to eliminating 
corrosion, your metal short- 
age problems can be metjby 
using IRV-O-LITE XTE-30 
plastic tubing as a substitute material. Try XTE-30 
for replacement, it will give equally fine results and 
performance—may do an even better job as in the 
case of The Hays Corporation. 

Also for electrical insulation, IRV-O-LITE XTE-30 
extruded plastic tubing has high dielectric and 
mechanical strength, exceptional resistance to tear- 
ing, abrasion, heat, fire and solvents. Its extreme 
flexibility and smooth inside surfaces enables quick 
assembly on wires. 


Test IRV-O-LITE XTE-30 yourself. 
We'll send you samples. Write Dept. 86. 










PLANTS AT 
. IRVINGTON, N. J. 
HAMILTON, ONT.,CAN. 





(RVINGTON, NEW JERSEY, 
U.S.A. 
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desired bonnet temperature. All cut-in and cut-out 
settings are made independently. Bonnet tempera- 
ture is indicated on an external scale. Continuous 
high-speed fan operation without disturbing tem- 
perature setting can be produced by turning an 
external knob to “summer cooling.” 


High Temperature Lubricant 


RAPHITED oil for lubricating chains, sprock- 
J ets, bearings, rollers, etc., in bakers ovens 
is being marketed by Norwood Products Co., 75 
East Wacker drive, Chicago. Being odorless, the 
new Kano Ovenoil will not contaminate food 
products. Having high penetrating properties, it 
creeps into all bearing surfaces where it builds up 
graphoid surfaces which provide proper lubrica- 
tion at high temperatures. Absence of gum and 
carbon residue in oil avoids clogging of bearings, 
flaking in the oven, etc. Use of colloidal graphite 
results in a stable fluid. 


Vulcanized Fiber Insulation 


NNOUNCED by N. S. Baer Co., 13 Evans 

Place, Hillside, N. J., is a new insulation, 
vulcanized fiber surfaces on a laminated phenolic 
material. This insulation is especially suited where 
there is an arcing condition, as the vulcanized fiber 
quenches the arc without carbonizing or tracking 
and the phenol fiber gives necessary rigidity and 
moisture-resistant qualities. Material can be 
punched, sawed, drilled or tapped. 


Conduit Clamps with Speed Nuts 


ONDUIT clamps with speed nuts attached have 

been announced by Tinnerman Products Inc., 
2085 Fulton road, Cleveland. Clamps are the 
standard type AC-755 except that speed nuts are 
attached to either the upper or lower leg of the 
clamp for faster assembly. Speed nut is designed 
with extrusions on lower legs of nut that snap 
into a hole in the clamp to hold the speed nut in 
position. The new clamp with speed nut enables 
the assembler to handle only the clamps, a screw, 
and screw driver, thus saving considerable time. 
The speed nut weighs less than half as much as 
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the standard lock-nut formerly used. Made of 
molybdenum spring steel the new nut fastens the 
assembly with a double spring-lock that overcomes 
loosening due to vibration. 
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Photograph shows 
installation on head 
end gearing of Whitin 
Spinning frame. 


SAYS NORTH CAROLINA MILL 


Delivers Predetermined Quantity of bearings while machines are in operation! 
This new centralized system saves machine- 


of Grease to Each Bearing a hours and man-hours. It delivers a predeter- 

Signals When Finished mined amount of grease to each bearing, and 

signals when lubrication is completed. It pro- 

w™ all America on a war basis, uninter- motes safety by bringing remote bearings into 

rupted production becomes more impor- _ easy reach. 

tant than ever. This North Carolina mill (name Write today for complete details! Let us show 

on request) has found that the Alemite Pro- you how easily, quickly, and inexpensively this 

gressive Lubrication System helps to speed pro- _—_ system can be installed—and how it pays for 
duction by permitting centralized lubrication itself in a short time! No obligation! 


ALEMITE 


+ a U.S. PAT. OFF. 


-LUBRICATION 


7. DIVERSEY PARKWAY, CHICAGO, ILLINOIS e BELLEVILLE, ONTARIO 
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Gov't Field Offices 


for 


Contract Distribution 


Field offices established by the former OPM. Division of 
Contract Distribution (most of which are likely to be re- 
tained), and also their principal personnel, are listed be- 
low. These offices provide information and engineering as- 
sistance to prospective producers of war materiel. Manu- 
facturers seeking war work should take or send to the 
nearest field office full information regarding their equip- 
ment and the products they normally manufacture. 


State Manager Address 
Alabama 
| *Birming- L. E. Ceohegan E. Lee Norton 301 Phoenix Bldg. 
ham 
Arizona 
*Phoenix Fred F. Schalmo 406 Security Bldg. 
(acting) 
Arkansas , 
*Little Alfred M. Lund Charles L. 304 Recor Bldg. 
Rock (state director) Tompson 


(chairman, ad- 

visory comm. ) 
California 
* Fresno 


E. H. Cameron Mattei Bldg. 


(acting) 1031 S. Broadway 
Los Angeles Howard W. S. Rosecrans 

Hutchins 
Oakland W. P. Collins (acting) Financial Center 


Bldg. 





San Diego Paul C. Farmer 

(acting) 510 Union Bldg. 
San Fran- Col. Francis M. Smith Furniture Mart 

cisco 

ra 

] Colorado 

a “Denver Clyde C. Wm. L. PetrikinU. S. National 
: Hartzell (chairman, ad-_ Bank Bldg. 


(state director) visory comm.) 
Connecticut 


*Hartford 


As industry rushes to its battle stations, it can 
be sure that its designers and draftsmen will 
continue to have good quality tracing cloth to 
work with. 


For Arkwright standards stand . . 


Carl Gray Phoenix Bank 

(state director) Bldg. 
Raymond L. French Professional Bldg. 
(acting) 


Bridgeport 


in war as Delaware 











well as peace! Wilmington Bradley L. Giest (acting) 314 Penn Bldg. 
ne Florida 
In 1939 Arkwright standards — smooth, *Jackson- Chas. Cc. Mc- George W. 620 Hildebrandt 
smudge-proof surface and permanently trans- ville Cubbin_ Simons Bldg. 
: P (state director) (chairman, ad- 
parent finish — meant a good deal to draftsmen visory comm. ) 
working on consumer goods production. But Miami Forrest D. Banning 514 Congress Bldg. 
‘ i acting 
think how much more essential they are in 1942 Tampa Arthur B. Hale 901 Wallace South 
. . ° Bidg. 
as industry speeds up its war supplies output. Chuniate 
‘ i ini ; 4 ‘ *Atlanta W. C. Cram Jr. Wiley Moore Suite 150. Hurt 
Besides maintaining the quality of its tracing | aalcaun ot. wale. 
cloths, Arkwright also maintains sufficient stock re visory comm. ) 
. } a 
to assure dependable delivery to defense and | *Boise H. W. Bogie 409 Capital Secur- 
non-defense industries. Write for samples and ore tise Bits. 
new catalog. Arkwright Finishing Company, Illinois 
id Rh d I l d *Chicago Thos. S. McEwan Federal Reserve 
=u Providence, Rhode Island. om Bank Bldg. _ 
Springfield Edward Gerrity aa tga Office 
g. 
Indiana 
*Indian- Frank Hoke Circle Tower Bidg. 
ra apolis (state director) 
Evansville J. T. Mooney (acting) Koenig Bidg., 
Rm. 8 
Iowa 
*Des George Beese Vernon L. Clark505 Crocker Bldg. 
Moines (state director) (chairman, ad- 
visory comm.) 
Kansas 
*Wichita Harold Hartzell Geerge B. Weeks517-518 Union Na- 
(state director) (chairman, ad- tional Bank 
“AMERICA’S OLDEST AND FINEST” Sidi visory comm.) Bldg. 
Sold by Leading Drawing Material Dealers Everywhere *Louisville Prentiss M. Terry 200 Todd Bldg. 
*Main office in state. 
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Colorful, chemically inert, spot-proof and cigar- 
ette-proof table tops developed by Formica and 
now widely used in restaurants and public rooms 
everywhere — including industrial restaurants. 





Formica control pulleys now produced by the 
hundreds of thousands and used on all leading 
American makes of airplanes. 














trument pane’ fluorescent 
which are brilliantly ‘Tegible in the dark interior 
ofa —— sieplene’ $ cabin when illuminated 
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IN LAMINATED PLASTICS — 


ORMICA has always aimed at building a large percentage 

of its business on special products for the development 

of which much research and engineering work has been nec- 

essary. For that purpose it has a large and competent engi- 

neering force which has been successful in producing many 

new products —products for which laminated phenolic mate- 
rial had not been previously used. 


We illustrate a few of them here: table tops, airplane 
pulleys, instrument panels with fluorescent markings, grounded 
static-proof truck-tires, slitting discs for rayon manufacture. 
These are representative of several hundred similar items. 


Formica is always searching for more opportunities to 
develop new products that fall within the limits of the mate- 
rial with which it works. The Formica engineering department 
will be glad to cooperate if you have a need for something 
that might be developed and will gladly give you an opinion 
as to applicability of the material for your purposes. 


The Formica Insulation Company 
4648 Spring Grove Avenue, Cincinnati, Ohio 


























‘ormica truck strike sparks A slitting disc used in rayon manufacture 
womnaeee ore png tty that a static a to yyy a. A] alkalis. 
potential not be bulilt which would cause ormica parts rayon 
a eoawtie “Used where enptesives of any kind are where material formerly used sasee Gealibe 
handled. 











——_ 
THERE IS NOW A Rotter 


SOLENOID VALVE 


FOR EVERY SERVICE... 





Standard ot Special / 


Here is a line of solenoid valves 
that is complete—not only in the 
wide range of stock types for 
standard services, but in a full 
complement of tailor-made types 
for special services. 








And—whether standard or spe- 
cial, each Asco Valve contains 
every refinement of design and 
construction requisite to low-cost, 
trouble-free operation through- 
out years of service. 


If you have a perplexing problem 
involving the automatic or remote 
control of air, steam, liquids or 
gas, there’s one way of getting 
the right answer—the first time. 
Simply tell us what you wish to 
accomplish. 


Our engineers will study your 
problem and submit our recom- 
mendations—not on a ‘misfit’ or 
a “makeshift,” but on a valve that 
will meet your every require- 
ment, effectively and economi- 
cally. 


AND IF YOU USE 
AUTOMATIC SWITCHES... 


. .. investigate the complete line 
of Asco Electrically-Operated 
Switches including automatic 
transfer switches, remote control 
switches, contactors and relays 
as well as special switches for 
special services. 


THESE NEW CATALOGS MAY HELP YOU 





J 


TO SOLVE YOUR ELECTRIC CONTROL PROBLEMS 


Catalog 549. 
automatic transfer switches, remote control 
switches, 
what they are, why they are used, their fea- 
tures, capacities, construction, and operation. 


Catalog 149... . a seventy-page catalog 
on shut-off and trip valves, three-way and 
four-way pilot valves for steam, air, liquids, 
and gases—a manual on sizes, types, capaci- 
ties, pressure ranges, adjustment, operation, 
and maintenance. 


. an eighty-page catalog on 


contactors and relays — covers 


Automatic Switch Co. 


TELL US WHAT YOU WISH TO ACCOMPLISH 
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49 EAST llth STREET, NEW YORK, N. Y 





2-AS-2 





State 
Louisiana 
*New 
Orleans 


Shreveport 


Maine 
Bangor 


*Portland 


Maryland 
*Baltimore 


Massachu- 
setts 
*Boston 


Fall River 
Lowell 


Springfield 
Worcester 


Michigan 
*Detroit ° 


Minnesota 
*Minneap- 
olis 
Mississippi 
*Jackson 
Missouri 
*St. Louis 
Kansas 
City 
Montana 
*Helena 


Nebraska 
*Omaha 
Nevada 
*Reno 
New Hamp- 
shire 


* Manches- 
ter 


New Jersey 
*Newark 


New Mexico 
*Albu- 
querque 


New York 
*New York 
City 
Albany 
Rrooklyn 
Buffalo 


Rochester 
Syracuse 
North 


Carolina 
*Charlotte 


North Dakota 
*Bismarck 


Ohio 
*Cleveland 
Cincinnati 
Columbus 
Dayton 
Toledo 


Youngs- 
town 


*Main office 


Manage; 


R. E. Judd 


(state director) 


m.. Ff. 


Charles 
(acting) 


Herbert Payson Jr. 
(state director) 


G. W. Creighton 


(state director) 


Edward V. 


(acting) 


W. E. Standwood 


(acting) 


Howard G. Philbrook 
Dwight Clark Daniels 


Warren H. 
Clarke 


(state director) 


Harold C. Tim- 


berlake 


4. G. MeIntosh (acting) 


F. J. McDevitt 


R. W. Webb 


'R. E. Towle 


(state director) 


Arthur Walker 


(state director) 


Leonard E. Faber 


(acting) 


S. H. Dann (acting) 


R. L. Kennedy Tom Jones 
(state director) 


George Lusk (acting) 


W. O. Crabtree 


F. J. Holman 
Emile Weinberg 
Thos. J. 


O’ Rourke 
Mahlon Gregg 


T. D. Harter 


Paul W. Fawcet (acting) 


Dr. Charles 
Terry 


(state director) 


Clifford Schulte 


Benjamin J. Zuhars 


(acting) 


Collins Wright 
(acting) 


Henry A. Jordon 


(acting) 


Leif Oyen (acting) 


in state. 


(Concluded on 


A. B. 


Cone (acting) 


E. Walker 


W. F. 


Hickey 
(state director) 


Harold S. Ramsay 





Address 


PatersonRm. 423 Canal 

(chairman, ad-_ Bldg. 

visory comm.) 

916 Giddens Lane 
Bide. 


363 Union St. 


Rm. 501-502, 443 
Congress St. 


Reserve 
Bldg. 


Federal 
Bank 


Roberts 
(chairman, ad- 
visory comm.) 


17 Court St. 

27 South Main St!. 

Sun Pldg., 
rimac St. 


95 State St. 
State Mutual Bldg. 


8 Mer; 


Clarence Avery Federal Reserve 
(chairman, ad- Bank Bldg. 
visory comm.) 


Roger Shepard Midland Bldg. 
(chairman, ad- 
visory comm.) 


610 Tower Bldg 


Reserve 
Bldg. 
Reserve 
Bidg. 


Federal 
Bank 
Federal 
Bank 


Reserve 
Bidg. 


J. E. O’Connell Federal 
(chairman, ad- Bank 
visory comm.) 


501 Grain Ex- 
change Bldg. 


Saviers Bldg. 


Amoskeag_ Indus- 
tries Bldg. 


176 Sussex Ave. 
(chairman, ad- 
visory comm.) 


103%, W. Central 
Ave. 
Chanin Bldg. 


State Bank Bldg. 
16 Court St. 
John J. Lenahan Manufacturers’ & 

Traders’ Bank 
Bidg. 

119 East Main St., 

Commerce Bldg. 

302 Starrett-Syra- 
cuse Bldg. 


Frank H. 
Cothran 
(chairman, ad- 
visory comm. ) 


New Liberty Life 
Bldg. 


14 First Nat’l 
Bank Bldg. 
Herman Lind Union Commerce 
(chairman, ad-_ Bldg. 


visory comm. ) 


Clifford Wright Room 804, Union 
Trust Bldg. 
305 Spahr Bidg. 


1021 Third Nat’l 
Bank Bldg. 
519 Spitzer Bldg. 


1002 Union Nat’l. 
Bank Bidg. 
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KEEP MACHINE PRODUCTION 


MARCHING, Too! 


AMERICA’S march to victory will be the march 
of machine production. Guard against the risk 
of shutdowns! Specify BCA Ball Bearings. 
Rugged in construction ... accurate in design 
... trouble-free in performance... these ball 
bearings protect critical contact points against 
friction and stresses. Machine users’ production 
...machine manufacturers’ reputations... both 
benefit from the use of BCA Ball Bearings. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 


RADIAL ¢ ANGULAR CONTACT ¢ THRUST 


BALL BEARINGS 
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The Foundation of 





(Concluded from Page 114) 














State Manager Address 
Oklahoma 
e *Oklahoma Morton R. Har- Fred Jones 540 Key Bldg. 
City rison (chairman, ad- 
at ep U a ion (state director) visory comm. ) 
Oregon 
*Portland John G. Barnett Thomas Harry 815 Bedell Bldg. 
<acting) Banfield 
Pennsylvania 
*Phila- Orville H. Bullitt Thomas S. GatesFederal Reserve 
delphia (state director) (chairman, ad- Bank Bidg. 
visory comm.) 
Allentown Ernest R. Follin Jr. 506 Hamilton St. 
(acting) 
Chester Abbott Smith 12-14 E. Fifth St 
Erie Harry B. Joyce Erie Trust Co. 
(acting) Bldg. 
Harrisburg Ritchie Lawrie Jr. Black Stone Bldg. 
(acting) 
Johnstown John S. Wagoner U. S. Nat’l Bank 
Bldg. 
Lancaster Arthur K. Barnes 655 Woolworth know 
Bldg. degré 
Norristown Geo. Peterson Jr. 306-308 Norris- ll 
town-Penn Trust cally 
Bldg. tion — 
Pittsburgh M. F. McOmber Alex E. Walker 406 Fulton Bldg. defle 
Reading John A. Archer 615 Penn St. 
(acting) essen 
Scranton Alfred T. Snyder Rm. 717 First Na- frequ 
(acting) tional Bank 
Bldg. 
Wilkes- W. H. Pierce 53 W. Market St 
Barre 
Williams- H. D. Stuempfie Susquehanna 
port Trust Co. Bldg. 
York Richard S. Cole Manufacturer’s 
| Assn. Bldg. 
3 Rhode Island 
*Providence Walker Mason Col. William 530 Industrial mou 
(state director) Shawcross Trust Bldg. ° 
HOSE boxes—thousands and tens of (chairman, ad- cien 
thousands of them filled with tracing : visery comm.) ings 
cloth and emptied foot by foot and yard | oe the ’ 
p : Y | *Columbia Harry G. Greene Rm. 204-206 Man- : 
by yard onto the drafting room tables, (acting) son Bldg. inal 
meeting the test of actual use—form the "ae aa ee a proc 
- ° . ioux Falls red M. ase 309-2 ce 
foundation of Micro-Weave reputation. | “ae Grecty Bids. men 
Not claims, not theory, but actual per- | ~~. ‘ 
. *Memphis Arthur M. Field Arthur J. Dyer2112 Sterrick Bldg 
formance has established a factual (state director) (chairman, ad- 
record. It means something when a visory comm.) 
product, in the experimental laboratory Chatta- Paul E. Shacklett a ana James 
. nooga g. 
stage a little more than four years ago, Knoxville | W. W. Mynatt 202-204 Goode 
can go into a competitive market and (acting) Idg. 
; 7 ; 7 Nashville W. G. Whitsitt 1014 Stahlman 
on its merits establish itself beyond a 8 
question or argument. Micro-Weave has Texas 
a reputation earned the hard way—it *Dallas A. J. Langford Chas. -R. Moore Fidelity Bldg. 
h h d f h if d El Paso # L. A. Wilke W. R. Blair 222 El Paso Na- 
as thousands of users who specily an * tional Bldg. 
buy it—because they were willing to Houston’ I. M. Griffin R. Lee Blaffer Federal Reserve 
a * . ° . | ank g. 
try it and, having tried it, found it good. | San P. E. Locke Hull Youngblood 1100 South Texas 
Ask your dealer or write | ohana a 
us ns free test samples. | 
*Salt Lake Bayard W. Men- Geo. M. Gadsby432 Utah Oil Bldg —_ 
. . City denhall 
The Holliston Mills, Inc., Norwood, Mass. (acting) SU 
BOSTON NEW YORK PHILADELPHIA Vermont i 
CHICAGO ST. LOUIS RICHMOND *Montpelier A. M. Creighton Jr. 12 State St. 
(acting) 
Virginia 
*Richmond Julian Lorin Mason Johnson Publishinz | 
Bldg., Fifth & 
Cary Sts. 
Washington 
*Seattle F. C. Bold J. G. Larson National Bank of 
(chairman, ad- Commerce Bldg. 
visory comm.) 
Spokane T. Wilber Weger Rm. 629-630 Old 
National Bank 
Bldg. 
West Virginia 
Wheeling M. S. Sloman (acting) 1025 Main St., 
Hawley Bldg. 
Wisconsin 
*Milwaukee Clifford E. Ives Harold H. Sea-610 First Wiscon- 


Eau Claire 


Wyoming 
*Casper 


(state director) 


Dorance W. Walters 


(acting) 


H. C. Gustafson 
(acting) 


man sin National 
(chairman, ad- Bank Bldg. 
visory comm.) 
128!’ Graham 
Ave. 


P. and R. Bldg. 











*Main office in state. 
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tt} VIBRATION CONTROL | 


Gepends On Two Factors Found In All 


LORD SHEAR TYPE MOUNTINGS 


BONDED RUBBER 









Q AXIAL SOFTNESS 


ORD engineers have perfected bonded rubber-to-metal 






It is an engineering principle that for a mountings that embody the two essential factors for effi- 
known load and disturbing frequency, the cient vibration control discussed at the left. These compact, 
degree of vibration isolation in any elasti- easy-to-install mountings operate on the principle of creat- 





cally mounted system increases as the deflec- 






tion of the mountings increases. Adequate ing shear stress in the rubber when under load. Experience 
deflection of the mountings under load is has proved that for practical applications,rubber stressed in 
essential, therefore, in reducing the natural shear is softer and more stable under load than when stressed 






frequency of the mounted assembly. in either tension or compression. In Lord Shear Type Mount- 


ings, therefore, adequate deflections are obtained without 


2) RADIAL STABI LITY resorting to large masses of rubber that would result in an 


unstable assembly. 
























From the practical viewpoint, one other Lord Mountings are made in Plate Form, for support- 
mounting characteristic is desirable in effi- ing loads from a few ounces up to 300 pounds each, and in 






cient vibration control; namely—the mount- Tube F 
ings should be soft only in the direction of ube Form, for loads up to 1500 pounds each. 
the vibratory forces. Mountings that are soft In a radio installation similar to the one shown below, 






















in all directions are unstable, and will usually 
produce excessive and uncontrollable move- 
ments of the mounted assembly. 


based on a disturbing frequency of 1750 c.p.m., a 3/32” 
deflection of the mountings, and a load per mounting point | 
of 191% lbs., 88% of the vibration in the supporting struc- 
ture would be preyented from reaching the radio. In the | 
vy c 0) Waukesha truck type evaporator shown at the left, the Lord || 
> ~ “7 c Tube Form Mountings perform the dual function ofisolating | 
the truck body from vibrations generated in 
the unit, and likewise protect the blower 
assembly from road shock. Lord Bulletin 
No. 104, describes the use of Lord Mount- 
ings on many different types of equipment 
and contains valuable engineering data on 
vibration control. Write for your copy. 











Livi tt tye 








SUPPORTING 
MEMBER 





Lord Mountings are made in a variety of standard styles 
and types to fit practically any mechanical installation. 





































SUPPORTED Serreaies wtmece 
MEMBER 
) 
ae | N 
y = named iat cele sohreanier: Se tamicatnndn bent Ane Sr RS 2 
LORD TUBE FORM MOUNTING LORD PLATE FORM MOUNTING 














LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 844 N. RUSH ST., CHICAGO 
iT TAKES: RUBBER IN SHEAR Qe AGSOURS 2 0a eee 





















ON THE COUNTRY’S 
ACTIVE SERVICE 


HONOR ROLL 


Hans¢@ani nic. CO. 


HANSEN Push-Tite 


AIR HOSE COUPLINGS 


SPEED, EFFICIENCY and ECONOMY is 
the order of the day in all industrial and 
aviation plants handling Army, Navy and 
Aviation jobs. Hansen Push-Tite air hose 
couplings have been called for active duty 
in hundreds of these plants because they are 
the most dependable, efficient and easiest to 
operate air hose coupling on the market. To 
connect a Hansen Push-Tite air hose cou- 
pling merely give the plug a slight push 
into socket, it is connected and the air is 
automatically turned on. An easy pull back 
on sleeve and it is disconnected instantly and 
air is automatically shut off. 


Hansen Push-Tite air hose couplings are 
absolutely air tight at all pressures, no leak- 
age at any time. There is no twisting or 
turning of parts in order to connect or dis- 
connect and no kinking or twisting of hose 
due to complete swivel action of coupling. 


Write for free catalog 





INDUSTRIAL AIR LINE EQUIPMENT 



































Pp ROMOTION of 


Harry D. Bubb of 
Thompson Products 
Inc., Cleveland, from 
chief engineer of 
the Cleveland plant 
to director of engi- 
neering for both the 
Cleveland plant and 
the Thompson Air- 
craft Products Co., 
a subsidiary, in Eu- 
clid, O., has been 
announced recently. 
After graduating 
from Case School 
of Applied Science 





in 1925 he worked in the metallurgical laboratory 
of Thompson Products. Four years later he became 
chief metallurgist and in 1934 chief engineer. He is 
a member of the Society of Automotive Engineers, 
American Institute of Mining and Metallurgical 
Engineers and the Institute of Metals, England. 





U NTIL recent- 


ly connected with 
the Illinois Institute 
of Technology as 
associate professor, 
Joseph Marin has 
been made professor 
of engineering me- 
chanics at Pennsyl- 
vania State College. 
His new position in- 
volves teaching of 
engineering me- 
chanics courses and 
research work on 
mechanical _proper- 
ties of materials and 


analytical problems in stress analysis. He received 
| his Ph.D. in engineering mechanics in 1936 at the 






1786 E. 27TH STREET -~ CLEVELAND, OHIO 
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YylQUS TE EL 
BASES 


Builders of Precision Machines 
KNOW the VALUE 
of Mahon Precision-Built Bases 





Producing a precision multiple drilling machine, such 
as pictured on this page, requires not only excep- 
tional skill and knowledge but a heavy expenditure 
of time and money. It is sound economy, therefore, 
to make sure that the base upon which it is mounted 
is built with equal precision. The Kingsbury Machine 
Tool Corporation, Keene, N. H., who builds this 
machine, relies on Mahon experience and exacting 
fabrication methods to insure accuracy of fit and 
finer finished appearance—and to save subsequent 
costly machining. Depending on Mahon for Machine 
Base requirements likewise has become a thrifty 
habit with hundreds of other foremost machine tool 
manufacturers. Send us YOUR blueprints for quota- 
tions. They will be given prompt attention. 





THE R. C. MAHON COMPANY 
DETROIT, MICHIGAN 


Manufacturers of Machine Bases and Many 
Other Steel Products 








This reproduction from an unretouched photo- 
graph clearly shows the clean-cut, smooth 
appearance and vracy of work hip of 
Mahon precision-built Welded Machine Bases. 








MA 
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SLIGHT 
BLADE 


FLEXURE 
MEANS 


The unique design of the ACROSNAP SWITCH with its 

rolling spring to snap the blade from one position to the 

esa permits actuation with a very slight flexure of the 
ade. 


Since metal fatigue is governed by the relation of the unit 
stress to the elastic limit of the ma- 

Available with all ordi- terial it follows that this minimum 

nery types of actuation flexure means exceptional long 


———— life for ACROSNAP SWITCHES. 


Write for complete informa- 
tion advising purposes for 
which switches are required. 











The Switch) —— 
with an 
Engineered 
Principle 


ACRO ELECTRIC CO. 
3179 Fulton Rd., Cleveland, Ohio 















ILLIAM 
“SUPERIOR” 


DROP-FORGINGS 


Any Shape 


Any Material 
( omyal ete Facilities 


J. H. WILLIAMS & CO. 
“The Drop-Forging People™ 
400 Vulcan St. 
BUFFALO, NEW YORK 


“ ‘Forge ahead with ‘Forgings g 














University of Michigan. While still an undergradu- 
ate, Professor Marin won three scholarships for 
highest standing in engineering. 

His academic engagements included among others 
that of assistant professor of engineering materials 
at Rutgers university. His summers also were de- 
voted to research and development, the last of these 
being in 1937 in the turbine division of Westing- 
house Electric & Mfg. Co., Philadelphia. Among 
teaching activities he has given courses in drawing, 
mechanics, strength of materials, hydraulics, 
mechanics of materials and laboratory work in ma- 
terials testing. He has also taught graduate 
courses in advanced mechanics of materials, me- 


_ chanical properties of materials, theory of elasticity 


and applications, mechanical methods of stress 
analysis, and plasticity and creep of metals. Well 


| known to readers of MACHINE DESIGN through his 


articles on stress analysis, Professor Marin has also 


| presented various articles in other technical jour- 


nals and has given papers on allied subjects before 
several engineering societies. He is a member of 
American Society of Mechanical Engineers, Amer- 
ican Society for Testing Materials, American So- 
ciety of Metals and Society for the Promotion of 
Engineering Education. 


G RANTED to 


him “for his inven- 
tion and _ develop- 
ment of the semiau- 
tomatic rifle which 
bears his name and 
has been adopted by 
the United States 
Army, and is a dis- 
tinct contribution to 
our National De- 
fense,’”’ John C. Gar- 
and of the Spring- 
field Armory, 
Springfield, Mass., 
received the Holley 
medal which was 
instituted to be bestowed for some unique act of 
genius of engineering nature, that has accomplished 
a great and timely public benefit. Mr. Garand 
first submitted a design for a light machine gun 
to the Navy Department in 1916. He was then 
offered a job in the Bureau of Standards to develop 
his design and in 1919 was transferred to the 
Springfield Armory by the War Department to de- 
velop a semiautomatic rifle. After 20 years of per- 
severing work he produced a rifle which was 
adopted as a standard weapon by the U. S. army in 
1936 and recently by the U. S. Marine Corps. 





¢ 


Louis B. NEUMILLER, who has been with the 














| Caterpillar Tractor Cv., Peoria, Ill., for 26 years, 
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A Delco motor supplies dependable power 
on this honing machine for cylinder liners. 


STAMINA FOR THE ‘SLONG HAUL’’ 


reduce wear and contribute to the accuracy 


Delco motors have the stamina to serve produc- 
tion well in the long haul ahead. They are built 
to stand up under heavy going . . . insulated for 
long-hour operation . designed for cool 


running and dynamically balanced to 


DELCO fit 


of the machining operation. 


Put Delco motors to work on machine tool 
assignments. Consult the Delco Products Engi- 
neering Department for recommendations. 


Wy Log re) 








PRODUCTS 
DIVISION OF GENERAL : MOTORS CORPORATION 


DAYTON, OHIO 
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| has been elected president, succeeding B. C. Hea- 
| cock who becomes chairman of the executive com- 
mittee. Mr. Neumiller began with the company as 
blueprint clerk in the engineering department and 
in the following years served in many capacities, 


| + 





EARL F. Oyster, Cleveland, recently joined Wil- 
liam H. Nicholls Co., Inc., Richmond Hill, Long 
Island, N. Y., as chief engineer. Mr. Oyster had 
been employed by the Alliance Machine Co., and 
more recently by the Osborn Mfg. Co., as mechan- 
ical engineer, later becoming chief engineer. 


(PATENTED) 





JETAL, the original patented method, is 
guaranteed to surpass any other method of 
blackening iron and steel in 


@ SPEED \ ' J 
@ WEAR RESISTANCE IDELY- 


@ RUST RESISTANCE known _ hydraulics 
@ ECONOMY engineer and for the 


past three _ years 
JETAL meets Government Specifications for a 


staff engineer at 
black oxide coating. With Jetoil, it withstands up to Lockheed Aircraft 
50 hours’ salt spray test. | 


Corp., Burbank, 
JETAL fulfills Defense needs—replaces strategic Calif., Wilbur G. 
materials. Immediate delivery, any quantity. Send Wood has been ap- 
samples for JET ALizing without charge. Consultation pointed chief engi- 
service without obligation. 


neer of Mensaco 
ALROSE CHEMICAL CO. | 
| 





hydraulic strut divi- 
sion. A mechanical 
engineering gradu- 
ate of Purdue uni- 


HERE’S A REAL LABOR iiss ccm coset ME Wom 
| has for the pas ears devoted most of his atten- 

SAVING ; 
DEVICE! 


Mfg. Co. in its new 
PROVIDENCE, R. I. TEL. WILLIAMS 3000 























| tion to designing and supervising the development 
| of landing gear. While a member of the engineer- 
| ing staff of Douglas Aircraft Co. he designed the 
| landing gear for the 65,000 pound, four-motored 


» 
ge? leviathan of the air, the DC-4, at that time the aa 
i. * world’s biggest airplane and the first of the large a 
| planes to use tricycle landing gear. His first posi- water 
| tion in the aircraft industry was in July, 1927 when 09 
| he joined the Consolidated Aircraft Corp., with eee 
headquarters in Buffalo, N. Y. Made project engi- @ con 
| neer on the Fleet trainer developed in 1929, he de- bse 
| signed its landing gear as well as many other parts. 
| He was placed in charge of wing design in 1932 for 
| the company’s first two-place, all-metal pursuit. In 
| 1938 he accepted a position with Lockheed as hy- In both 
| draulic engineer, and served as consultant on all Micro § 
LEIMAN | hydraulic landing gear designs and installations. switch 
BROS. If your 
° goods,” 
Removes scale—Cleans metals, Displaces Acid, & WituiaM F. LAMorEAUX, for many years vice an 
scratch brush—Quicker—More Uniform | president, general manager and director of Duck- you you 
Results in quicker ‘ machining _of castings, town Chemical & Iron Co., has been appointed a The Mj 
quicker and more lasting plate, paint or enamel. _ director of research, Meehanite Corp., Pittsburgh. po ou 
Used on metals, plastics, glass, bakelite, hard - sare 
rubber and all materials. | pre 
Dr. JOHN BOSWELL WHITEHEAD has been award- 





LEIMAN BROS, INC. | ed the Edison Medal for 1941 by the American In- 
152-2 Christie St. | stitute of Electrical Engineers “for his contribu- 
Newark, N. J. | tions to the field of electrical engineering, his 
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Whether it is Low Water Cut-Off 


or Electric Furnace Input.... 


MICRO SWITCH 


Solves the Problem of Small Space... 
Fast Action—Long-Lived Dependability 

















In its Water Boy Water Feeder and Low Water Cut-off, 
Maid-O-Mist, inc., Chicago, combine dependable, long- 





























lived signal and control in small space with a Micro 
Switch actuated by a series of levers connected to the 
water level float. The normally open Micro Switch 
doses the circuit when the float rises to a pre-de- 
termined level. it opens again when the float recedes 
toacertain water level. The switch used is Type YZ-RB, 
a complete description of which is found on page 
1.03 of the new Micro Switch Catalog No. 60. 




















In their input controller for electric furnaces and heaters, Wheelco Instruments Company, Chicago, 
use two Micro Switches for simplicity of design, accurate and dependable control. The switches 
are actuated by cams which are adjustable from the outside to provide any desired combinations 


of on-and-off time control. The switches used here ore Type BZ-RL25, fully described on page 
1.04 of the new Micro Switch Catalog No. 60. 


In both sensitive instruments and massive punch presses, you will find 
Micto Switch employed in countless ways to furnish millions of identical 

switch actions in a space no larger than your thumb. 

If your product should be more compact, if it should better “deliver the 

boods, you should consider Micro Switch—its precise fast action, its 

ability to operate at exactly the same point each time for millions of oper- 

“tons—as a better and more economical switch for your purpose than any 

you yourself can design. 

The Micro Switch measures only 11/16” x 27/32” x 1 15/16”—weighs only 

pe Ounce—and operates on forces as low as one ounce and movement 
ifferences as small as .0002”. 

I - ’ = . . . i 

we uly a David accomplishing a Goliath feat. It is listed by the Underwrit- 
¥ Laboratories with ratings of 1200 VA loads from 125 to 600 volts A.C. 


MICRO (Ms; 


factured in FREEPORT. Illinois, by Micro Switch Corps 




















Micro Switch can be supplied in a wide variety of housings. Accurately 
moulded Bakelite with a color-coded Plaskon top for use where no pro- 
tective housing is required—in steel with rugged actuators for heavy duty 
service—in die cast metal, sealed against dust, oil and water—in light weight 
aluminum for aircraft—and in heavy malleable iron for explosion-proof 
service. Each of these protective housings can be fitted with any one of a 
number of actuators, all designed to meet specific requirements. 


The Micro Switch Handbook Catalog No. 60 con- 
tains complete descriptions of all of these hous- 
ings and actuators, in addition to the wide range 
of electrical characteristics in which Micro Switch 
can be supplied. Send for this book and consult 

















with Micro Switch engineers who are specialists 
in precision switching. 


Copyright 1942, Micro Switch Corporation 


SWITCH 


yration 


Sales Offices: New York, Chicago, Boston 


Micro Switch 


is a trade name 







indicating manu 





facture by Micro 
Switch Corpo- 
bg hetelem 











READY FOR 
IMMEDIATE 


DELIVERY 


@ Standard equipment on many internationally 
known machine tools, the new Gilbarco Centrifugal 
Coolant Pump is now available in any quantities. 
Equipped with 14 H.P. explosion-resisting motors 
for all voltages, including polyphase, 115 or 230 
volts D. C. These dependable pumps will handle 
up to 15 gallons per minute. Durable—low in price 
—a product of one of the country’s largest pump 
makers. Wire or write at once for descriptive bul- 
letin and prices! 


GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS. 





Manufacturers who seek to make their motor driven, slow speed 
machines more compact, efficient, attractive and reliable, can do so 
by using one or more of the 43 sizes of Janette speed reducers. 


MORE COMPACT because the motor and gear box are ONE unit, 
scarcely larger than a motor alone. 


MORE EFFICIENT because your machine will be more solid and 
simple in construction: have uniform delivery of power and perma- 
nent alignment of gears and shafts. 


MORE ATTRACTIVE because the handsome finish, excellent con- 
struction and compactness will add neatness and better appearance 
to any machine. Unsightly belts and pulleys are eliminated. 


MORE RELIABLE because Janette builds both motors and gear boxes 
and there is no divided responsibility for their successful operation. 


in addition the production and assembly of your machine are simplified, which makes 
your product more saleable at lower cost. MAY WE SEND YOU OUR 100 PAGE CATALOG. 










Janette Manufacturing Comparuy 


556-558 West Monroe Street Chicago, Il U.S.A 

















pioneering and development in the field of dielec. ” 
tric research, and his achievement in the advance. q 
ment of engineering education.” Dr. Whitehead © 
is professor of electrical engineering and director 3 
of the school of engineering, The Johns Hopkins ~ 
university. 

* 


Dr. Howarp E. Fritz, formerly manager of the 
synthetics division of The B. F. Goodrich Co., has 
been named director of research succeeding JAMES © 
W. ScHapE, retired. Before joining Goodrich Dr, 7 
Fritz was a member of the faculty of the engineer- 
ing school at Ohio State university. ; 

BRUCE R. PRENTICE, who entered the employ of 
General Electric as a student engineer and has 
worked on aircraft armament controls in the aero- 
nautics division, has been promoted to engineer, 
aeronautics equipment division of the company. 
KENNETH K. BOWMAN has been made assistant 
engineer of the aeronautics division, and HARLEY 
H. BIXLeR, mechanical engineer on special assign- 


ments. 
. 


GEORGE J. HIGGINS has been appointed full pro- 
fessor and director of the department of aero- 
nautical engineering of the University of Detroit. 
Heretofore he was acting director and associate 
professor. Prior to his appointment to the faculty, 
he had been associate aeronautical engineer in the 
National Advisory Committee for Aeronautics, and 
was in charge of the variable density wind tunnel 
at Langley Field. 


¢ 


ARTHUR F. VAN Dyck has been elected to the 
presidency of the Institute of Radio Engineers. He 
is associated with the Radio Corp. of America. 


¢ 


THEODOR VON KARMAN, director of the Guggen- 
heim Laboratory of the California Institute of 
Technology, received the American Society of 
Mechanical Engineers medal for 1941. A consultant 
of the material division of the U. S. Army Air 
Corps, Mr. von Karman received the award for “his 
brilliance as a teacher, his researches in elasticity 
and many fields of physics and mechanics, and his 
distinguished leadership in the fields of aerody- 
namics of aircraft design.” 


¢ 


A. W. HERRINGTON was recently elected president 
of the Society of Automotive Engineers. Mr. Her- 
rington is president of Marmon-Herrington Co. 


Inc., Indianapolis. 
¢ 


J. Harry JACKSON has been appointed a research 
engineer on the technical staff of Battelle Memo- 
rial institute, Columbus, O. Prior to joining the 
Battelle staff he was associated with Caterpillar 
Tractor company for five years as metallurgist 
and welding engineer. 
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ROLLER BEARING CO. 


Detroit. Michigan 
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In making gears for air- 
planes and other machinery 
of War—we know we are 
building for a Peace that 
must come. 


Then perhaps you will 
permit us to work with you 
on the requirements for an 


even better world. 


DIEFENDORF GEAR CORP. 


SYRACUSE, N. Y. 


©°GEARS 





ARENS REMOTE CONTROLS 


Verte" Typ? 


DEPENDABLE... Arens’ Vernier Type Remote Control 
Head gives coarse and micro-fine adjustments. 


Control position cannot slip . . . it is always in mesh. . Like 
all Arens Controls . . . the Vernier Type is built with highest 
quality materials and workmanship for lasting precision. 





a en a 


CROSS-SECTION 





WRITE FOR COMPLETE CATALOG 
Arens engineers will gladly assist you in 
any specialized remote control problem. 


ARENS CONTROLS, INC. 
2256 So. Halsted Street © Chicago, Illinois 
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Affords Vernier Adjustment 


N COUPLING magnetos to modern, high-pow- 
ered, multicylinder engines it is essential, in 
order to attain proper timing, to position ac- 
curately the angular relationship between the mag- 
neto shaft and the driving element on the engine. 
Heretofore this has been accomplished in two ways. 
First, by means of an externally splined sleeve 
fastened to the magneto shaft and co-operating 
with an internally splined sleeve on the driver. Ex- 
tremely rough adjustments equal to the angle sub- 
tended by the pitch of the spline are obtained. A 
second method provides for the adjustment of the 
magneto stator with respect to the rotor. This 
methods requires that the designer provide consid- 
erable space for adjustment. Once the adjustment 
has been made such space is of no further use and 
might be considered to be wasted. In a patent as- 


Splined sleeve 








Spring 
Clutch ring 





Clutch sleeve 
Form of clutch teeth, unit difference in their number 
make possible easy and precise angular adjustment 

of one shaft with respect to another 


signed to the Bendix Aviation Corp. both of these 
objections have been overcome and extremely fine 
adjustments are possible. 

Driver or power takeoff from the engine con- 
tains the conventional internally splined ring. This 
spline engages a splined sleeve which is mounted 
freely on the magneto shaft. The left face of this 
sleeve is formed with clutch teeth as indicated in 
the illustration. A clutch ring with mating teeth 
also floats on the shaft adjacent to the sleeve. The 
left side of the clutch ring also has teeth, similar 
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‘eeead Se GOULD & EBERHARDT SELECTED 


AVKMA-AVFFMANN PRECISION BEARINGS 


Pictured here is the 120H Gear Hobber, 
designed and built by Gould & Eberhardt 
(Newark, N. J.) for the accurate produc- 
tion of marine turbine reduction gears up to 
160-inches diameter. NORMA-HOFFMANN 
PRECISION BEARINGSare used for the main 
index-worms, and the manufacturer writes: 

‘“‘These bearings .... were selected 
because of the extreme precision re- 
quired. In a gear hobbing machine, it 
is very important that there be noend- 
play of the index-worms and, more 






NORMA-HOFFMANN BEARINGS CORP’N., STAMFORD, CONN., U. 5. A. 
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PRECISION BALL, ROLLER and THRUST BEARINGS 


particularly, no end-camming mo- 
tion. The ball bearings must there- 
fore of necessity be held within ex- 
tremely close tolerances.”’ 

This is but one of the many instances in 
which NORMA-HOFFMANN PRECISION 
BEARINGS are contributing to the accu- 
racy and dependability of the machines 
that are setting new production records 
under the “‘Victory Program’’. There is a 
NORMA-HOFFMANN PRECISION BEARING 
for every load, speed and duty. 


Write for the Catalog. Let our engineers work with you. 


FOUNDED 1911 


NCCURACY ue the fs? consideration 
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BRADY - PENROD 
Centrifugal 


COOLANT PUMPS 


AS HIGH AS 70% HYDRAULIC EFFICIENCY 
Keep machines going - production 
high, use BRADY-PENROD Coolant 
and Circulatory Pumps, motor driven. 

We will design special pumps to 
meet your requirements or special 
mounting brackets that will fit our 
pumps to your machine. Equal effi- 
ciency maintained pumping water or 
light oil. Five models available with 
separate rating established at 400 SSU; 
750 SSU; 1250 SSU; 2000 SSU. 


Y% H.P. Motor Replaces % H.P. through 
superior pump design. All motors have 20% 
surplus power. 


CAPACITIES: % to 2” pipe; 4 to 100 gallons 
per minute. Special models for larger capaci- 
ties. Pressure up to 100 feet head. 








SEND FOR FREE BULLETIN 


BRADY - PENROD, INC. 


MUNCIE, INDIANA. 


1216 W. SECOND ST, 
















BRADY - PENROD 





Centrifugal 
COOLANT PUMPS! 


Eliminate time lost- keep machines operating full 
force - for replacement pumps, use - 


BRADY-PENROD 
Coolant and Cir- 
culatory pumps - 
motor driven open 
impeller centrifu- 
gal type. 

Bolting pumps 
to machines is 
unnecessary, pipe 
connections alone 
are usually suffi- 
cient. 
















BRADY - INC. 


1216 W. SECOND ST, 


PENROD, 


MUNCIE, INDIANA. 
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in form to those on the sleeve but differing in total 
number by one. This second set of teeth engages 
with similar teeth formed on a clutch sleeve which 
is capable of being locked to the magneto shaft. 

When an adjustment is necessary the locking 
nut on the left end of the magneto shaft is backed 
off an amount equal to slightly more than the depth 
of one of the clutch teeth. The compression spring 
then induces the complete clutch assembly to follow 
the nut holding the clutch teeth in engagement. In 
this position, if the magneto shaft is rotated slight- 
ly clockwise, the teeth on the left face of the clutch 
ring will exert a camming action on the clutch 
sleeve. When the amount of rotation equals the 
pitch of one of these teeth the clutch ring under 
the impetus of the spring will snap back into en- 
gagement with a definite click. If the magneto 
shaft is then rotated slightly in the opposite direc- 
tion, that is, counterclockwise, a similar action 
takes place between the clutch ring and the spline 
sleeve. Because the number of teeth in the spline 
sleeve and the clutch sleeve differ by one the total 
net adjustment of the magneto shaft with respect to 
the driver equals the difference between the pitch 
of one tooth on the splined sleeve and a tooth on the 
clutch sleeve. 

In an actual coupling in which the diameter of 
the sleeves is approximately one inch, one face of 
the clutch ring is provided with twenty-three teeth 
and the other side with twenty-four teeth.. Thus 
after an oscillation of the magneto shaft an angu- 
lar adjustment of two-thirds of one degree was pos- 
sible with this unit. Of course, by increasing the 
total number of teeth on each side of the ring but 
maintaining the difference of one tooth between the 
numbers, an even finer adjustment would be pos- 
sible. 


Travels around Corners 


N THE design of materials handling equipment 
utilizing screw-type conveyors it is often inex- 
pedient to design the conveyors for a straight run 
from the source of material to its point of delivery. 
This is particularly true in the case of screw con- 
veyors used to take coal from a tender to supply 


Built-in universal joint 


permits angular dis- 
placement of sections Block 
of conveyor Hinge pins 


the fire box of a steam locomotive. In going 

around curves it is apparent that some jointed con- 

nection is required in the conveyor. Also in the 

case of inordinately long conveyors the screw by 

reason of its own weight may sag and bind in its 

channel. Frequently interspersed universal con- 
(Continued on Page 138) 
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MAGNETIC MOTOR CONTROLS 


be 


Full range 


RELAYS — Midget size: Very fast 
action with no residual magnetism permits 
closer range of timing; important advan- 
tage in machine tool control and in welding. 
Silver to silver contacts, stationary and mov- 
ing both removable from the front. Impreg- 
nated coil; complete dampproof insulation. 
Engineered for exceptionally long life. Rated 
up to 440 Volts; contact rating 10 amperes, 
A. C. Industrial control spacing. Available 
with or without NEMA Type 1 enclosure; 
also for panelboard mounting. 


ACROSS-THE-LINE TYPE 





for motors up to 50 HLP. 


SOLENOID STARTERS — Sizes 0 
and 1: For control of motors of 1 to 7% 
H. P., single or polyphase. A. C., 110 to 550 
Volts. Front-connected, with open view for 
inspection of contacts and connections. Coils, 
contacts and other parts easily changed. 
Switch unit removed or replaced by turning 
one screw only. Re-set button independent 
of cover. Separate-unit construction for 
each pole, — confining the arc, excluding 
dust. This lighter, stronger build of switch 
reduces impact, conduces to long life. 


MAGNETIC CONTROLS — Sizes 2 


and 3: Double-break silver to silver con- 
tacts, full- floating and self-aligning. Indi- 
vidual arcing chambers for each pole. 
Magnet E-shaped, with heavy-duty shading 
coil. Interchangeable heaters. All replace- 
ment parts accessible from front of switch; 
handy straight in-and-out wiring. Three 
types of enclosures: general purpose, 
weatherproof and for hazardous locations. 
For quick reference to the standard units, 
ask for Catalog 8-M. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,., U.S. A. 
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4 HIGH-TEMPERATURE | (Continued from. Page 132) 
Cc E I hermostatic _ nections between sections of the conveyor would 
ae ET AL obviate this difficulty. Such a universal connec- 


tion is the subject of a patent assigned to The 
Standard Stoker Co. 


Method of accomplishing the objective is simple, 
as shown in the illustration. Adjacent ends of 
two sections of a screw conveyor are connected to- 
gether by means of a quadrant block. This block 
is attached to one conveyor by means of a hinge 
pin and to the other by a second hinge pin at an 
angle of ninety degrees to the first. In order to 
cause as little as possible obstruction to the flow 
of the material being handled the hinge block must 
be so shaped as to conform as closely as possible 





TYPE 4/ 


to the conveyor screw surfaces. Also, lateral dis- 

Limit Control placement of one conveyor section with respect to 
THe Mercoio Corporation, CHIcaco, /LL1iNo/s the other is undesirable. For these reasons the 
This Mercoid Limit Control is designed to protect the | hinge pins should lie in the same plane perpen- 
furnace from overheating. A new feature is the outside | dicular to the axis of the conveyor when its sec- 


adjustment located in center, on front of instrument. tions are not angularly displaced. 
This adjustment facilitates setting of operating range. 
To insure positive and uniform action of this control, 


Chace High-Temperature Thermostatic Bimetal is used _ Channel Jointed 

for the actuating element. Whenever automatic action 

is desired at some pre-determined temperature, always | In the present invention, intended primarily to be 
specify Chace Bimetal for reliable, uniform movement. applied to railroad service where the angle between 


Sheets, strips and finished parts for your assembly. the element of the conveyor must be variable, it is 


W. M. CHA Cn —ae G @) | provided that each section of the screw conveyor 


tt Bdawe . . < tebenee. | be enclosed in its own cylindrical channel. These 

| channels are then articulated in a section adjacent 

ee CER es, ees ee ___._._ | the universal joint by means of a ball and socket 
connection. 


Examination of the illustration will disclose that 


New Transmission _ for a constant angular velocity of the driving screw 


| about its own axis the corresponding angular ve- 
| locity of the driven screw will not be constant. 
| 








Catalog and Handbook 


Such conveyors are, however, normally operated at 
low speeds and this objection usually will be of no 
Gives Full Details on | disadvantage to its operation. 



























VARIABLE SPEED PULLEYS 


A new sales feature for your machines:— 
variable speed at the turn of a wheel. 


pay A cn peal aees Corrects for Temperature and Voltage 


Low cost. 
VARIABLE SPEED TRANSMISSION 


Ideal ''Select-O-Speed". _ Infinitely RRORS introduced by reason of variations in 
variable speed selection over wide | i a 
ratio. Smooth, dependable, low cost. |. ambient temperature as well as impressed volt- 


AUTOMATIC TENSION CONTROL | age may cause faulty readings of electrical liquid 

MOTOR BASE . : Z 
ne =a ne level gages of the kind normally used in the gaso 
Permits low cost, short center drives. | Jine tanks of automobiles. In a patent assigned to 
Anderson Co. errors arising from these two sources 
are compensated by means of two bimetal coils, 


Complete __rec- | controlling the resistance of the circuit. 











po ay | A float is so attached to the end of the lever arm 
and engineering | | that the rise or fall of the liquid level in a tank 


information. | rotates a bevel gear. This gear in turn rotates 


through a bevel pinion a vertical shaft. Fastened 











| to the upper end of this shaft is an ambient tem- 

F ue E - A qutch taden comes of edlenaee. tnibodes | perature bimetal coil, the upper end of which car- 

complete data on Ideal Variable Speed | ries a rheostat. Bearing on the rheostat winding 

Control Equipment:—sizes, rated capacities, description of outstanding features, | is a contact arm affixed to the lower end of a volt- 

where applicable, how installed, etc. ff . - ich 
Write for your free copy today age responsive bimetal coil, the other end of whic 

ID E AL COMM UT ATOR D RESS ER Ht] is fastened to one of the electrical terminals. Sus- 

1059 Park Avenue Sycamore, itinots | pended from the second terminal down through 

“Sales Offices in all Principal Cities” | the axis of the bimetal helix is a heater coil which 
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When planning wall thicknesses of molded 
plastics parts the following general factors 
should be considered : 


1. To obtain lowest manufacturing costs use minimum 
thickness that can be employed to produce a satisfac- 
tory part. Thin sections speed molding cycle and cut 


cost of material. 


2. In any given part make walls of uniform thickness 
to eliminate uneven shrinkages and resultant stresses. 


3. When both thick and thin sections are used in a 
molded piece the thick section should have holes or be 
| cored to promote uniform curing. 


| 4, Best moldings are designed so that thickness of 
| section does not increase as it nears the flash line. 





5. Fabric filled phenolic materials require heavier 
sections for finished parts. 













< THICKNESSES AROUND 
HOLES AND INSERTS 


Thickness of material between insert 
and wall of any hole should be a 
minimum of 1/16", between any two 
holes at least 1/8”. 












STANDARDS > 


lly accepted minimum wall 
s lor average small parts is 
or larger parts such as radio 
8 1/4’, Urea plastics may be 
D such applications as lighting 
with minimum wall thick- 
. ro —_ ony thick- 
.'22 . Average for general 
050’, As the thickness of 
increases the transverse 
and dielectric strength de- 
esign vertical walls with 
. — rd : obey 2 facili- 
mold, oj 
™m practical draft, — 




















GENERAL & 





INJECTION MOLDING 


Thin walled sectionschill quickly and neutral- 
ize injection pressure. Avoid sections of less 
than .050” unless paths of material travel are 
short and high pressures are available. In all 
cases .020” is minimum wall thickness. G-E 
Mycalex parts should have a wall thickness of 
at least 1/16", increasing with size of part. In 
practice, minimum thickness is governed by 
the area to be covered and the maximum 
distance material must flow. 





TYPICAL APPLICATION Compression molded part for elec- 
tric meter showing uniform thickness and slight taper of wall 
sections. 


ADDITIONAL FACTS Requirements for wall 
thickness vary with the type of material 
used in the molded part and with the 
application. G.E.’s consulting engineer- 
ing service will advise you on best 
methods of design. 


ONE PLASTICS AVENUE at Pittsfield, Massachusetts, 


is the headquarters for five plants of the Plastics Depart- 
ment of General Electric Company. It signifies the location 
of complete plastics facilities for development, material 
manufacture, designing, engineering, moldmaking, mold- 
ing and laminating. 


REPRINTS of this advertisement may be obtained by 
writing SectionD-2, General Electric Plastics Department, 
Pittsfield, Mass. 
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WILL A G-E NEON GLOW LAMP 
SOLVE YOUR DESIGN PROBLEM? 


G-10 
1 and 
14 watts 











= ny 1 ce 
— ane 
S-14 1/10th watt dunes 


3, 24, 2 watts TYPICAL G-E NEON GLOW LAMPS 


G-E NEON GLOW LAMPS, rugged and economical, have 

made hundreds of electrical products more con- 
venient, more useful, more attractive, safer. Excellent 
for pilot and indicator lights and scores of other uses. 


YOUR ELECTRICAL WHOLESALER Can supply the complete line 
of these handy lamps. For a folder on G-E Neon Glow 
Lamps write the address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL @ ELECTRIC 


410 EIGHTH STREET, HOBOKEN, N. J. 








CATALOG K-15 
of KEYSTONE INDUSTRIAL 


BRUSHES 






SEND FOR 
YOUR FREE 
COPY 







gies 
sigaett 


The new Catalog K-15 of Keystone Carbon, 
Graphite, and Metal-Graphite Brushes illustrates 
many popular types of ring and commutator 
brushes. Base prices of standard sizes are listed 
and a simple method of computing prices for 
each style is given. Send for your copy of this 
valuable catalog today—no cost or obligation. 


KEYSTONE CARBON CO., INC. 
1935 STATE ST. SAINT MARYS, PENNA. 








is grounded on the casing to complete the circuit, 
As the float rises in response to an increasing 
liquid level the rheostat tends to rotate in the 
direction of decreasing the resistance of the circuit, 
thereby causing the ammeter indicator to show an 
increase in reading. However, the ambient tem. 
perature bimetal, serving as the intermediate cop. 
nection between the shaft and the rheostat, tends 
to modify this rotation in response to temperature, 
For example, if the ambient temperature increases 
the resistance of the rheostat will also increase, 


However, the change in temperature acting upon © 
the ambient temperature bimetal affects a correc. ~ 
tion by rotating the rheostat in the direction of re. ~ 


ducing the resistance. 
If the voltage applied to the instrument should 


decrease this normally would result in less current ~ 
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Ambient temperature bimetal 
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Two bimetal helices compensate for changes in 
both ambient temperature and impressed voltage in 
electric liquid level gage 


flowing through the circuit and hence in a lower 
reading of the indicator. Conversely an increase 
in voltage would havé the opposite effect. Com- 
pensation for this is achieved by the upper bimetal 
helix. For example, if the voltage increases more 
current flows through the heater coil down through 
the center of this helix. The increase in tempera 
ture applied to the bimetal tends to move the com: 
tact arm in the direction of increasing the resist- 
ance of the circuit. Thus instead of showing a0 
increase in indicator reading the current is adjusted 
downward despite an increase in voltage, So that 
the indicator reads the exact level of liquid in the 
tank. 
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Over six hundred pages of au- 
thentic information on plastics. 
Answers practically all questions 
that confront designers faced 
with the necessity of securing 
information on plastic materials 
of all kinds. 


Since publication of the First Edition of “Plastics in 
Engineering”, less than two years ago, the plastics industry 
has undergone rapid advancement. . . resulting in new and 
important developments for the design engineer working with 
these materials. 

Because the national war program has necessitated with- 
holding, or at least curtailing, the use of strategic metals, 
a minor revolution in the design of machine parts has occurred. 
The result is that now—more than ever before—manufacturers 
must become acquainted with ways of adapting plastics to 
their design program. 

A careful study of the contents of “Plastics in Engineering” 
will show its extremely broad and inclusive consideration of 
Plastics . . . will give an idea as to why it has become the ac- 
cepted authority on plastics. 

New chapters have been added and technical data have 
been reorganized to permit more easy reference to the text 
material. Extruded plastics and resin-bonded plywoods, for 
example, are given more prominence in the Second Edition 
because of tremendous expansion in these developments dur- 
ing the past year. 

For up-to-date information on the subject of plastics as 
applied to engineering and the design of machines and ma- 
chine parts, order a copy of this recognized authority today. 


THE PENTON PUBLISHING COMPANY 


Book Department 
Penton Building Cleveland" Ohio 
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Order Your Copy For 10 Days’ 


FREE EXAMINATION 


You may decide for yourself that the Second 
Edition of “Plastics in Engineering” is the 
most comprehensive and practical book on 
the subject available . . order a copy to- 
day for shipment immediately it is off the 
press ... if, after ten days’ examination 
you keep the book. send us $7.50 plus 
postage, or return the book in good condi- 
tion. If you prefer a copy sent C. O. D. 
postal charges will be added. Orders ac- 
companied by payment in full will be shipped 
prepaid. All orders for delivery in Ohio 
must be accompanied by an additional 23c 
to cover compulsory state sales tax. 














FAST PRODUCTICN REQUIRES AN 
EFFECTIVE COOLANT SUPPLY FOR 
YOUR HARD-PRESSED MACHINES 


Depend on Brown & Sharpe Pumps 


Geared — Vane — Centrifugal 


ASSETS to a BOOKCASE 


Plastics In Engineering 


By John Delmonte, Technical Director of 
_ the Plastics Industries Technical Institute; 
second edition, published by Penton Publish- 
ing Co., Cleveland; 601 pages, 6 by 9 inches, 
clothbound, available through MACHINE Dkr- 
SIGN for $7.50 postpaid. 


Write for Catalog showing a wide range 
of sizes for various applications. 


BROWN & SHARPE MFG. CO, 
Providence, R. 1., U. S. A. 


If you have felt the lack of an authoritative and 
all-encompassing engineering reference on the sub- 
ject of plastics, this book is an emphatic “must.” 
Revised, rearranged and expanded, even more 
stress has been placed upon physical properties 
and other characteristics of plastics vital to the 
work of engineering designers than in the first 
edition which was so well received. 

In order to increase the utility of the book in 
connection with the aforementioned engineering 
data and new developments in the field, those por- 
tions devoted to the pure chemistry of plastics 
have been condensed. New chapters are included 
and technical data reorganized to permit easier 
reference. Extruded plastics and resin-bonded ply- 
woods, for example, are given much more prom- 
inence because of the tremendous recent expansion 
in these developments. Also, a chapter on extru- 
sion has been added. 

Delmonte’s book is one of the ‘MACHINE DE- 
SIGN series.” The author is a recognized authority 
and is well known to readers of this journal 
through his pertinent articles on the various phases 
of plastics application in machines. 


GENERAL CONTROLS 
MULTI-POISED 
ELECTRIC VALVES Oo ao 


POSITIVE VALVE 
OPERATION ON 
MOVING EQUIPMENT 
OR VIBRATING 
MACHINERY 


Hydraulic Measurements 


By Herbert Addison, Professor of Hydrau- 
lics at the Fuad I, University, Giza, Egypt; 
published by John Wiley & Sons, Inc., New 
York, 301 pages, 5% by 8% inches, cloth- 
bound, available through MACHINE DESIGN 
for $5.00 postpaid. 


For use on airplanes, buses, 
trucks, tanks, tractors, ships, 
boats, railway cars. Handle 
gases, liquids, vapors and re- 





frigerants. Lightweight. Com- 
pact. Quick operating. Low in 
energy consumption. Drip- 
proof. Packless construction. 
Operate in any position. Han- 
dle pressures from fraction of 
a@ pound to 1500 pounds, or 
more. Wide range of sizes. 
Valves available for inspec- 
tion and test. 


An excellent and well-written book on a subject 
not covered exclusively and specifically in any other 
volume. Differing from other works on flow meas- 
urements this deals with liquids only. When funda- 
mental principles are being expounded it is un- 
doubtedly advantageous to study fluids as a whole, 
including both gases and liquids. However, an in- 
dividual engineer faced with a specific problem such 


General Controls Type PV-3 Elec- 


tite Valve, normally closed type. as gaging the flow of a particular liquid in a particu- 


lar pipe does not want to be confused with the ad- 
ditional complexities that the measurements of 
elastic fluids involve. 

It is a matter of common knowledge that, on the 


Write today for full details. 


GENERAL CONTROLS 


801 ALLEN AVENUE ¢ GLENDALE, CALIFORNIA 
* Branch Offices: Boston - New York - Philadelphia - Atlanta - Cleveland 
Detroit - Chicago - Kansas City - Houston - Dallas - San Francisco 
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Motor drive through 
De Laval vertical 
drive worm gear and 
spur gear to capstan. 
@ Tow-boat capstan driven from 


De Laval worm gear... 


Vertical drive worm 


gear with cover lifted. 





UR Engineering Department will select the proper com- 
bination of gears and characteristics to suit your 
conditions, including: number of reductions, ratios, center 
oS Colale-Som oli cols Melate Mali) o\-1ae)Mila-tolet MMU Toile icel tiered 
: a —< rating, heat rating, etc., utilizing the results of the long 

| mld Ban Th = experience of an organization specializing in the design 
and quality production of worm gears and other speed 

transformers and their application in various industries. 


} 
; 
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_ Ask for “De Laval Worm Gears in Industry,” Publication W-1127. 


of the De Laval Steam Turbine Co., Trenton, N. J. 
MANUFACTURERS OF TURBINES STEAM, HYDRAULIC; PUMPS CENTRIFUGAL, PROPELLER 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED-FLOW, CLOGLESS, SELF-PRIMING 
CENTRIFUGAL BLOWERS and COMPRESSORS; GEARS WORM, HELICAL: and FLEXIBLE COUPLINGS 
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Exhaustive tests by the aviation 
industry have proved Ameripol a 
superior sealing material for hydrau- 
lic systems. Gaskets, packings, dia- 
phragms and seals are a few of the 
parts now being produced of this 
modern synthetic. 


V-TYPE PACKINGS 


Its advantages: exceptionally low 
oil absorption (swell does not ex- 
ceed 6%)—high resistance to wear, 
heat and sub-zero temperatures— 
will not corrode metals—can be 
molded to precision tolerances. 


RING PACKINGS 


Miller engineers will gladly assist 
you in the application of Ameripol 
to your specific problems. Write for 
new bulletin containing complete 


PISTON CUPS technical data. 


* Registered trade mark of The B. F. Goodrich Company 


MILLER RUBBER COMPANY, Inc., Akron, Ohio 


(A division of The B. F. Goodrich Company) 


: Engineers in Rubber’ 








FRACTIONAL 
HORSEPOWER 


ABART 
SPEED REDUCERS 


SINGLE REDUCTION, FRACTIONAL 
HORSEPOWER WORM UNITS 


They give you economy of drive 
stepped down to speed you use, 


with space-saving, freedom from 114 A UNIT 


noise, dirt, dust, grit, and danger Ratios 5-4/5 to 1, up to 100 to 1. 


Output shaft right or left. 


of open gearing. Compact, sturdy, Wane Wis 


dependable. 
ALL AT LOW COST! 





ABART GEARS 


Accurate. High Quality. 


Let us estimate. 


BULLETIN 800. 


GEAR AND MACHINE CO. 


MANUFACTURERS OF 
Speed Reduce &Sean 


4871 WESTI6' ST 





Let Abart help you solve your speed 
reduction problem, whatever your drive 
or requirement for horizontal or vertical. 


Only made 
SENDFORABART to specifications or your blue prints. 


CHICAGO 'L INOIS 


subjects of the technique and instruments of fluid 
measurement, engineers are far from being jn | 
agreement. Rather, contradictory opinions are ex. | 
pressed and maintained with a warmth associated | 
ordinarily with political convictions. Nor are these 3 
conflicting views unreasonable when it is realized © 
that the measurement of liquids is as much an art 4 
as a science, and that the worth of the figures that 3 
purport to represent the flow can only properly be a 
assessed when the experience, skill, and reputation © 
of the observers and of their chief are known. 4 
The book itself is intended to be a wholly prac. 
tical work so as to be of the greatest utility to those 7 
actually engaged in making hydraulic measure. © 
ments. Although some elementary knowledge of hy- q 
draulic principles is assumed, a glossary has been 
prepared for readers who have specialized in other 
ebranches of engineering. Frequent use of metric © 
units and the comprehensive table of conversion a 
factors give a clear indication of the author’s prefer- 4 
ences. As he states, “Water measurements especial- 
ly show up the unhandiness of the foot and the 7 
pound in comparison with the facile interchange- 4 
ability of the liter and the kilogram.” 4 


O O O 


Handbook of Chemistry and Physics 


By Charles D. Hodgman and Harry N. 
Holmes; 25th edition, published by Chemical 
Rubber Publishing Co., Cleveland, 2,503 
pages, 5 by 7% inches, flexible clothbound, 
available through MACHINE DESIGN for $3.50 
post paid. 


Presentation of this new edition has been moti- 
vated by the desirability of having in condensed 
form as large an amount of accurate, reliable and 
up-to-date information in the fields of chemistry 
and physics as is consistent with convenience and 
utility. The general features and arrangement used 
in former editions have been retained. An attempt 
has been made to include material which would be 
likely to find extended use. However, in order to 
retain the convenience of moderate dimensions and 
at the same time encompass the extension of know- 
ledge in the sciences of physics and chemistry, it 
has been necessary in some cases to exclude mate- 
rial of use only in certain highly specialized lines 
of work. 

Since the standardization of the millibar as 4 
unit of pressure by the United States Weather bu- 
reau, comprehensive conversion tables, from pres- 
sures in inches or centimeters of mercury to milli- 
bars, have been included. Also the list of letter 
symbols and abbreviations has been revised in ac- 
cordance with the recommendation of the Commit- 
tee of the American Association of Physics Teach- 
ers. A table of natural secants and cosecants has 
been added to the mathematical section, affording 
an added convenience in machine computation. 
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Hydro-Power offers industr 
line of Hydraulic Power E¢ 
plunger pumps... 
trols... valves . 

and tube fitting 


é H ydro-Power Radial Plun- 
ger Pumps, with variable 
reversible delivery charac- 
teristics, are available in a 
range of standard sizes 
from 1 to 180 g.p.m. max 


capacity. > 
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on...and Hydro- 

proving their “metal” in 

ed hydraulic power for many 

rn production equipment. © A new 

n these Hydro-Power Pumps is available to 

se inquiring on their company’s letterhead, stating 


particular interests for hydraulic power application. 


HYDRO-POWER SYSTEMS, INC. 
Division of The Hydraulic Press Manufacturing Company 


Mount Gilead, Ohio 







































ALL SPRINGS ARE NOT EQUAL 
—SOME ARE NOBLY BORN AND 
LAST LONGER! 

















LEE SPRING COMPANY, Imc. 


30 MAIN STREET BROOKLYN,N.Y 

































Wisconsin-powered 
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Stepping up and maintaining 
work schedules during these days of high pres- 














sure production in all lines, requires equipment 





of maximum dependability and efficiency. 











Because Wisconsin Engines (1 to 35 hp.) are built for 





heavy-duty service; because they are air-cooled; because 





they are compact in design; extremely light in weight; 








equipped with weather-sealed outside magneto with im- 








pulse coupling for quick starting in any weather; be- 
cause they run on Timken roller bearings . . . Wiscon- 
sin Engines AT WORK today, are increasing productive 
capacity wherever they are in use. 


ISCONSIN MOTOR 


Corperaticn 
MILWAUKEE, WISCONSIN, JU. S. A. 


World's Largest Builders o Heavy- Duty Air-Cooled Engines 
























































Mobility Method 
for Shaft Vibration 


(Continued from Page 65) 


which frequency makes the mobility infinite, 4 
useful clue lies in the important fact that the mo- 
bility changes sign in passing through infinity. 
It is to be noted that this analysis is direct, 
Numerical computations follow immediately after 
the circuit diagram is drawn. Friction can be jn- 
cluded, as was done in the case of the torsion pen- 
dulum. Generally speaking, however, bearing and 
gear teeth friction is so small in the usual gear 
system that it can be neglected. This results in a 
considerable simplification in the computation. 


Illustrated by Example 


As a numerical example, consider a gear system 
as shown in Fig. 7a. Mass 1 is a circular disk 50 
inches in diameter weighing 1000 pounds. Mass 6 
is a circular disk 75 inches in diameter weighing 
8000 pounds. Shaft 2 is 60 inches long with a diam- 
eter of 4 inches. Shaft 5 is 15 inches long with a 
diameter of 4 inches. Assume steel shafts, with G = 
11.5 10° pounds per square inch, and assume the 
inertias of gears 3 and 4 to be so small as to be 
negligible in comparison with masses 1 and 6. The 
gear ratio n = 2. In this case 1/Z, — 0 and 
1/Z, =—0. Equation 5 then becomes 


_ — BLZ,+n*(Z,Z,)] 
B= Zn (L,+ 2) +2, 





The denominator in Equation 7 is set equal to 0 
to find the natural frequency of vibration. Substitut- 
ing values for the mobilities gives 





1 4I,+1, 
ee eer a 2 Od <. ..06 (8) 
fe= = 1 7.441) cycles per seconc 
ca. 32(60) — 32(15) 
~~ weeyrisax yw - w4y 1S X lv 
ed 8000(75)? _ 1000(50)° 
*~ 8(386) ~~ 8(386) 


Inserting the numerical values in Equation 8 
gives f, — 9.8 cycles per second as the natural fre- 
quency of vibration of the system. 

Cyclic gear trains can be treated in the same 
manner as simple trains. With cyclic trains there 
may be a question regarding the structure of the 
arm. An arm may act as both a spring and a mass. 
The problem of which pure elements should be sub- 
stituted for the arm depends upon the particular 
construction involved. A cyclic train may give 4 
steadier motion than a simple train, even though 
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The flawless orchestral rendition of a great musical work can 
only be accomplished when complete co-ordination of every 
contributing factor exists. 


In Industrial manufacturing and marketing Complete— 
Dependable Cooperation must also exist among the various 
parts of any assembled product. This is More Necessary 
Now than Ever! Every available facility must be utilized! 
KOVEN is helping many outstanding manufacturers by pro- 
ducing to specification one or more of the parts they require— 
turning them out Faster, More Economically and More Con- 
veniently than if they were manufactured within the plant 
where the finished product is assembled. 





If you are experiencing difficulty in manufacturing any part, 
telephone or write for a KOVEN representative to call—his 
advice obligates you in no way but he will tell you how you 
can solve your problem Efficiently and Economically. 


L. O. KOVEN & BRO., INC. 
154 OGDEN AVENUE JERSEY CITY, N. J. 
PLANTS: JERSEY CITY, N. J., DOVER, N. J. 
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_ NOW MORE THAN EVER 
(froore’ ATTENTION COUNTS 


No Room for Error! 


GENERAL 
C ON TRO [S relies 
on WILCO 


Thermometals 


“No compromise with quality” is a “must” with General 
Controls Co., maker of this sensitive thermometer- 
thermostat. And as the pioneer in use of bi-metals for 
thermometers as well as thermostats, it is only natural 
that General Controls relies exclusively on Wilco 
Thermometals. For commercial or defense purposes, 
you too will find that personal supervision of every 
order by Wilco principals assures maximum uniformity, 
minimum “rejects”. 

And just as Wilco meets these exacting requirements 
for thermometals to provide absolute dependability for 
temperature control—or reaction from temperature 
change—so do Wilco Electrical Contacts assure de- 
pendable service. For full information, write us today. 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 
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ON THE 
CORRECT 


ANSWER 
if) 


PUMPING 
PROBLEMS 





Under present conditions, with 
priorities in effect on all types 
of machinery, the correct answer 


to your pumping problem is lonttind cototete ote a 


i ® ready t ive, 
doubly important. You can’t pte a re 


afford to gamble. direct connected to 1200 
RPM motor by flexible coupl- 


Today, more than ever before, jas. a 


pumps must DELIVER. So drive, if desired. Complete 
industry depends on Viking Wate for it 7 
Rotary Pumps, backed by their 
long record of rugged, trouble- 


free performance. * 











If you have a pumping problem, tell us about 
it. We'll do our best to help you. Our 
Viking installation and maintenance booklet 
free on request. Write for it. 


VIKING Pst) COMPany 


the cyclic train is a more complicated structure. 

General treatment for all types of tooth irregu- 
larities involves numerous analytical difficulties, 4 
case, which is probably one of the most pertinent 
types, will be discussed for the turntable drive 
shown in Fig. 8a. 

Assume that the gears are rigid, and that ihe 
teeth are always in contact. There would be a con- 
stant relation between the angular speeds of the 


TABLE [III 


Symbols for Elements 











—_ | Mass 


Spring 





Resistor 


Torque 
vibrator 


Angular 
velocity 
vibrator 





gears if the teeth were perfect. Suppose, however, 
that there are gear imperfections (as due to wear or 
other causes) which cause a definite change in the 
relative -velocity. As a first approximation, take 
this velocity irregularity as sinusoidal (the first 


Nomenclature 


vs 
angular displacement, radians 
angular velocity across a mechanical ele- 
ment, radians per second 

= torque through an element, pound-inches 
¢/M=torsional mobility, a complex ratio, 
radians per second per pound-inch 
torsional compliance of an element, angu- 
lar displacement per unit torque, recipro- 
cal of torsional spring constant, radians 
per pound-inch 
moment of inertia of an element, pound- 
inch per second per second 

- frequency of vibration = /27, cycles per 
second 
circular or angular frequency = 271, 
radians per second 
time, seconds 

= torsional responsiveness of a resistor, | 
angular velocity per unit damping torque, 
reciprocal of torsional damping constant, 
same units as mobility 
gear ratio 

G= modulus of elasticity in shear 
= 32.2 feet per second per second. 


sine term of a Fourier series). Fig. 8b shows the 
schematic diagram. There is no change in the 
torque through the velocity vibrator. 

Consider the case for the tooth frequency of 200 
cycles per second for the data given in Fig. 8a. Cal- 
culation of the mobilities at A, B and C, together 
with a use of the mobility ratio, shows that the 
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YOU AND WE 
HAVE AN AXIS 
TO GRIND! 








7 purpose guides all of us today. Vou and we have but 
one goal to reach—just one to work and fight and think toward. 
Every minute of time and every ounce of energy must be directed 
to that end. Jt will be done! We all know that. 


Here at Accurate we've been busy. Very busy, like you. 
Machines and men and space are used to capacity. We are coop- 
erating to the limit with our customers—and they with us. But 


none of us should be satisfied with doing our best. We must do 
better. That's how America bas accepted every Challenge . . . 


and thereby always achieved its goal. 


Jf you need springs, wireforms and stampings for this job of 


ours, let us see if we can help you. 
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ACCURATE SPRING MANUFACTURING CO. 
3813 West Lake Street Chicago, Illinois 
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SPURS—SPIRALS—BEVELS—WORM GEARING 


(14 to 96 D.P.) 


With considerable experience and _ ex- 
| ceptional facilities for the manufacture of 

high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
| naturally feel pardonable pride in the 
| importance and quality of our contributions 


to the Program. 


While this very essential work takes pre- 
cedence, we are keenly conscious of our 
duty to established customers; their needs 
must command our continued earnest 
efforts. Under such circumstances, we hope 
new inquirers will understand our inability 
to give their wants the consideration they 
would ordinarily receive. 








Gear Specialties 


ct ee ee en © ’ a. | tT Geek R 2S 





2670 W. MEDILL AVE. 








Ph. HUM. 3482 








TWICE THE SERVICE wits 
HALF THE INSTRUMENTS 


Twice the life — half the cost 


Draw circles from Ye” to 10” with the large bow 
VEECO Compass in this set... prove for yourself that 
you don’t need a large three bow set... The new 
VEECO will actually give you twice the service with 
half the instruments...and note these features — 
Rugged construction ... light weight, permitting the 
describing of dense 10” circles in pencil without the 
instrument yielding ... capacity of a small bow pen 
and a draftsman’s large compass... the most prac- 
tical set available. 

VEECO instruments are designed by practical en- 
gineers and draftsmen to meet the need for strong, 
efficient American-made equipment, moderately priced. 
See the VEECO line before you buy. 


VEECO = 5.07. 
INSTRUMENTS 
Vv. & E. ENGINEERING COMPANY 


756 S$. Fair Oaks Ave., Pasadena, California 
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torque amplitude for the turntable 6 is about 
-00000082 times the torque amplitude through or at 
the vibrator. The velocity amplitude across the turn- 
table is about .00014 times the velocity amplitude 
of the vibrator. Filtering effect at this frequency 
is rather large. The behavior of the system at other 
frequencies, and the effect of adding additiona] 
elements, can be studied directly in this manner, 

In conclusion, the assumptions involved in this 
treatment are reasonable for a good number of 
important, practical cases. The mobility method 
offers for these cases a direct, convenient analysis 
technique which is particularly useful for numerical 
computations for complicated systems. While this 
present study is limited to torsional vibrations, it 
should be noted that the same method can be ap- 
plied to other mechanical and fluid vibration prob- 
lems. 


Isolating Vibration 
through Use of Rubber 


(Continued from Page 81) 


not be subjected to temperatures above 150 degrees 
Fahr. Sometimes both results can be accomplished 
by extending arms or brackets outwardly from a 
machine to the mountings which can be favorably 
located. In some types of applications (such as 
underneath railroad passenger cars) it may be 
impossible to observe the dynamic behavior of 
resiliently mounted units. By the use of pry bars, 
however, it may be possible to force such a unit 
into the position of its maximum deflection so as 
to study the stress on the mountings and also the 
clearances between parts of mechanism, founda- 
tion, etc. 


Records Show Floor Vibrations 


Fig. 7 shows records of the’ vibration of the 
supporting floor obtained when only one machine 
was operating (a) while rigidly secured to floor, 
and (b) while supported by rubber mountings. In 
this case the average amplitudes of floor move- 
ment obtained by calibrating the accelerometer 
records result in 


Amplitude residue = 
.00042 (resiliently mounted) — 14.9% 
.00282 (rigidly mounted) BG 





calculated transmissibility was 18 per cent. This 
accomplished all that was desired, and it may be 
remarked that more effective insulation could be 
prescribed but the cost would be greater. 
Fig. 8 is a reproduction of records of vibration 
obtained in a building carrying sensitive laboratory 
apparatus but being disturbed by a reciprocating 
machine. An insulated foundation for the apparé- 
tus was provided. Quantitative records were made, 
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SPEED ADJUSTABILITY... 


( AT MINIMUM 
SPEED POSITION 


On constant speed shaft “A,” cone- 
faced discs and speed-changing 
levers are farthest apart while the 
V-belt runs at smallest diameter be- 
tween the discs. On variable speed 
shaft “B” reverse is true and shaft 
runs at minimum speeds. 


SPEED POSITION 


On constant speed shaft “A,” cone- 
faced discs and speed-changing 
levers are closest together while the 
V-belt runs at largest diameter of 
the discs. On variable speed shaft 
“B" conditions are reversed and 
this shaft runs at maximum speed. 

The entire speed range is covered 
smoothly, without steps or jumps, 
from one speed fo another and 
while the driven machine is in op- 
eration. No interrupting production. 


< AT MAXIMUM 
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“With the hundreds of REEVES Speed 
Control units we've installed on our 
machines, we have never had a com- 
plaint or occasion to ask for service,” 
says well-known machinery builder. * 


You can quickly see by these diagrams how 
the REEVEs Variable Speed Transmission pro- 
vides any driven machine with infinite speed 
adjustability. 

Design is based on the proved and tested 
principle of a V-belt driving between two 
pairs of adjustable cone-faced discs mounted 
on parallel shafts. One shaft receives power 
at constant speed from motor, lineshaft, etc. 
The other, connected to the driven machine, 
transmits power at infinitely adjustable speeds 
above and below the speed of the constant 
speed shaft as the V-belt assumes different 
diameters of contacts against each set of discs. 

Power is transmitted positively because of 
non-slipping, wedge-like action of the rugged 
REEVES endless cord V-belt. Equally impor- 
tant—any speed setting is maintained without 
fluctuation because be/t tension is automatically 
controlled at all driving diameters. With REEVES 
speed adjustability, positive and accurate over 
full range, machines can be run at greatest 
efficiency under every changing condition. 

Sizes from fractional to 87 h.p. Speed ratios 
from 2:1 through 16:1. Vertical and hori- 
zontal models. Manual, automatic or electric 
remote controls for speed changing. Write us. 


REEVES PULLEY CO., Dept. H, COLUMBUS, IND. 


* Name on request. 


Speed Control 








with the following result as to the average Vertical 
amplitudes: 


Amplitude residue = 
-000012 (insulated unit) 
.00608 (supporting floor) 19% 





The frequency ratio was 5.33:1 and the calculated 
transmissibility 3.54 per cent. 





To enable the engineer to approximate the per- 
formance he may expect from rubber springs to 


be 9 ; : " : 
THE A S ! be used for insulation of vibration encountered, 


the following information on the determination of 
Military success is now a matter of right moves— the resonance frequency is included. The author 
is indebted to Drs. S. M. Cadwell and S. A. Black, 
also to Mr. C. M. Sloman, of United States Rubber 


Co. for their efforts and co-operation in obtaining 
If your Defense product requires springs or screw essential data. 


not merely in field strategy but in putting together 
every piece of equipment that goes to the front. 


machine parts, ‘balance’ out its quality with 
Peck” experience . . . then you'll know where Determine Relation to Calculations 
you stand when you make delivery. Peck Service 


Standard mountings, 1%-inch diameter by 1.09- 
dates from World War 1! Send us your speci- g : y 


inch effective rubber length, made of five standard 
fications for estimate. | mounting compounds, were used in_ laboratory 
tests to determine the relationship between actual 


w & C * ty i a j ay G Se, | and calculated resonance frequencies obtained by 
| using rubber stressed both in shear and compres- 
AND SCREW MACHINE PARTS | sion. In addition to the foregoing solid rubber 


The Peck Spring Co. 10 Wells St., Plainville, Conn. mountings, a few tests were made on structural 
TT IN cellular rubber. ° 


Essentially the experiments consisted of sup- 
porting, with the mountings under test, a weighted 
platform which was caused to vibrate by means 
of a double eccentric weight arrangement which 
produced vertical vibratory forces without com- 
parable horizontals. Amplitudes of vibration were 
measured by means of a dial gage in contact with 
| the platform; eccentric speeds were established 
by means of a strobotac; vibration velocities were 
Cincinnati Gears are made to order obtained through a velocity meter. The eccentrics 
gieats. They oe a wee Pi seal were driven from a variable speed motor. Testing 
antee of ‘*Production Insurance”’ speeds varied from about 250 to 1750 cycles per 

. Wherever good gears are needed. ! minute. 

The choice should not be difficult 


om "epee ; ing ig eee .. .The Mountings Give Equal Static Deflections 
ight Gear for lhe Job! 





During the tests the number of mountings com- 
prising a given rubber compound was chosen to 
give approximately the same static deflection with 
approximately the same weight as samples of other 
compounds stressed in the same manner. Thus, 
for the hardest compound, only four samples were 
used whereas sixteen samples of the softest com 
pound were used to approximate the same static 
deflection. 

Auxiliary tests were made employing the most 
generally used mounting compound (No. 5133, 40 
durometer) stressed both in compression and shear. 
cc In these tests the resonance frequency was caused 
THE CINCINNATI GEAR COMPANY to vary over a fairly wide range to permit de- 

“Gears... Good Gears Only” termination of the frequency factor (or the factor 
i ee ERMERe | by which the calculated resonance frequency must T 
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WHITNEY CHAINS 


DELIVER FULL FARMPOWER... 


For the Centennial Jubilee Year, this famed 
farm machinery builder points full efforts toward 
meeting the ‘“‘New need for farmpower that makes 
the most of limited manpower . . . that steps up 
the hourly capacity of implements and machines 

. that goes on and on without interruption for 
mechanical attention.”’ 


And to assure full power-delivery and ‘longest life 
I service, Case builds the extra strength of tough- 
alloy Whitney Roller Chains into final- tractor 
drives . . . and builds the smooth dependability 








of Whitney Conveyor Chains into other equip- 
ment like combines. So Whitney helps protect the 
Case guarantee of ‘‘Full Farmpower.’’ And Whit- 
ney Chains will write the same guarantee into all 
the machines you build. 





OTHER WHITNEY PRODUCTS 


Roller Chain & Sprockets, Silent Chain & Sprockets, 
Conveyor Chain & Sprockets, Roller Chain Flexible 
Couplings, Automatic Load Limitin tiene Sprockets, Auto- 
matic Drive a Woodru: Machine 
Keys and Cutters. 











THE WHITNEY CHAIN & MANUFACTURING CO., HARTFORD, CONN. 
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GET RID of 
BOLTING 
CLOTH 


Troubles 


with “BUFFALO” STAINLESS STEEL CLOTH 


Special looms weave long life into “Buffalo” 
Stainless Steel Bolting Cloth. High tensile 
strength, no rusting or corroding, accurate 
mesh not subject to atmospheric changes... 
these qualities make “BUFFALO” STAINLESS 
STEEL BOLTING CLOTH give unequalled 
performance on all bolting machinery. Avail- 
able in panel form in standard sizes or by the 
roll... Write for samples and available sizes. 
REQUEST CATALOG 11H 


Made by the Manufacturers of 
Industry’s Finest Wire Cloth 
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BUFFALO WIRE WORKS CO., Inc. 


ESTABLISHED 1869 AS SCHEELER’S SONS 


430 TERRACE BUFFALO, N. 






Y. 














NOTHING TAKES THE SHOCK 
LIKE RUBBER 












THAT’S WHY THIS 
DIRECT DRIVE COUPLING 
IMPROVES PERFORMANCE 
\. _ OF RESILIENTLY 

©.° MOUNTED MOTORS 


Features rubber cushion, 
made with exclusive oil- 
resisting treatment. 
Gripped permanently by 
die-cast ends. 
Custom-made in various 
degrees of flexibility, en- 
gineered to job. Splined 
sleeve or standard types. 
Made any length from 
2-1/2” up. Bores 5/16”, 
3/8", 7/16 ‘and 1/2”. Amaz- 
ingly simple construction. 
No parts to get out of or- 
der, become noisy,or need 
replacement. More than a 
half million in service. 


SAMPLE FOR TESTING ON REQUEST 
































































GUARDIAN FLEXIBLE COUPLINGS 
212 E. MICHIGAN ST. 
MICHIGAN CITY, IND. 














be multiplied to determine the actual resonance 
frequency). 

In the charts, Fig. 9, the results of the foregoing 
tests are given. Compounds of 30, 40 and 50 
durometer are used most extensively for rubber 
mountings. In the lower frequencies (up to about 
600 cycles per minute), calculated static deflection 
may be used without correction except above 60 
durometer. 

Amplitude at resonance is much smaller for the 
harder compounds than for the softer ones. The 
harder compounds are, however, almost never 
used because their cost for a given deflection is 
higher, and they are more susceptible to drift or 
permanent set. Cellular rubber can be deflected, 
statically, only about 10 per cent of its thickness 
but it can be operated closer to resonance than 
solid rubber of 30 and 40 durometer. 

As with any other commodity, the life of rubber 
mountings depends entirely upon the abuse to 
which they may be subjected. When used under 
favorable conditions, mountings may be expected 
to function satisfactorily for at least six years, 
Records of much longer life exist. It is of course 
obvious that the longer the life requirement, the 
less must be the stress and abuse to which the 
mountings are subjected. 






Utilizes V-Belt Drive 


OOLPROOF operation of a compact dry-clean- 
ing unit requiring two speeds for a washer 
basket was initial problem in machine de- 
signed by Band Box Corp. Enclosed within a tank, 
the basket revolves in a cleaning solvent at a slow 
speed of 44 revolutions per minute and then at 
800 revolutions per minute during the solvent re- 
covery cycle. 

Two speeds are provided by the gearmotor on 
a countershaft giving either 88% or 1725 revo- 
lutions per minute. The reductions to 44 and 
800 revolutions per minute are accomplished with 
a dual V-belt pulley drive. The belts are of the 
B type consisting of a number of segments which 
allow the belt to be enlarged or shortened without 
making any adjustments to the drive motor itself. 
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% LOGANSPORT MACHINE, INCORPORATED * 


911 PAYSON ROAD LOGANSPORT, INDIANA 


Manufacturers of Air and Hydraulic Devices, Chucks, Cylinders, Valves, Presses and Accessories 
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MOTORS 


A complete line of “Flea Power” 


A.C. and D.C. back-geared motors 
in both cased and skeleton types 
that offer an unlimited range of 
speeds and torques . . . dependable 
motor, literally hundreds of thou- 
sands in use. Produced in large 
qeenaicios and sold at quantity pro- 

uction ptices, they make possible 
motorized controls, automatic tuning, 
animated displays, etc. Both flexi- 
ble standard types and _ strictly 
special application motors, one or a 
million on short notice. 


Whatever your miniature motor 
needs, whatever speed, voltage 
characteristics you require, Speed- 
Way is your logical first source. 


Write for Motor Catalog Sheets or 

better still, send specifications, re- 

quirements and problems for our 
recommendations and prices. 











SPEEDWAY MANUFACTURING CO., 1858 $. 52nd Ave., CICERO, ILLINOIS 














SEALS...tappep 


to your job! 





% Acme Mechanized Lapping provides smooth, uniform, truly 
flat mating surfaces for rotating SEALS that are not only initially 
tight, but séay tight indefinitely. 


Your seal may be similar to any of hundreds already improved 
by the Acme precision-production method, which prevents the 
escape of fluids around rotating shafts, keeps out dust, grit and 
all foreign particles. 


Large-scale users of seals find the Acme precision-production 
method even better than the most precise hand lapped work 
because it is uniform. This uniformity, insured by 100% in- 
spection, cuts assembly costs by eliminating re-assembly and 
re-testing. Moreover, when the seal manufacture moves to the 
Acme plant, your skilled help is released for other important duties. 


Send in your blueprint or complete seal for specific recom- 
mendations. No cost or obligation. 


Acme Advice Is Yours for the Asking 


ACME INDUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 
211 N. Laflin St. MONTroe 4122 Chicago, Ill. 




















Viewpoints 
(Concluded from Page 92) 


thermosetting resin adhesives, of either the phenol 
formaldehyde or urea formaldehyde types. Both 


- of these are furnished as hot-setting and cold-set. 


ting materials. Hot-setting varieties are, in gen- 
eral, superior to the cold-setting in their water 
resistance and other mechanical properties. For 
the most part, plywood is bonded using hot-setting 
varieties, and the cold-setting types are used only 
where the application of heat is difficult. 

While the use of synthetic resin adhesives pre- 
vents bacteria and fungus attack of the glue line, 
it does not exclude the possibility of such attack 
taking place in the wood. Attack of the wood may 
be delayed by the use of the new type synthetic 
resin finishes, or it may be eliminated by proper 
impregnation of the wood fibers with a synthetic 
resin material. Such impregnation may be ac- 
complished with or without densifying the wood 
structure, the only reason for densification being 
to obtain an extremely strong material of relative- 
ly high density. In applications where the stresses 
are relatively low and where panel buckling is 
the design criteria, the impregnated undensified 
materials have the greatest strength-weight ratio 
because their lower density permits the use of 
thicker sheets and thereby raises the allowable 
buckling load. In applications where buckling 
cannot occur, and where the stresses are relatively 
high, the impregnated fully-densified materials are 
superior. At the present time, however, impreg- 
nated plywoods are not commercially available. 

Fabrication of wood and plywood assemblies 
differs from that previously used in aircraft con- 
struction in two major respects: First, various 
processes have been developed for the manufac- 
ture of plywood in compound curved shapes and, 
in some of these processes, stiffeners and ribs are 
molded to the plywood at the same time. Second, 
the fabrication of large wood members, such as 
wing beams, by laminating, has in most cases Te 
placed their fabrication in solid timbers, thereby 
permitting the use of smaller pieces of wood and 
closer inspection of possible internal flaws. 

It should be pointed out that there is still ques- 
tion in some quarters as to whether the modern 
resin-bonded plywoods are equal to the metals in 
permanence of dimension and resistance to the 
elements. 

—Gnro. W. De BELL, Plastics Research Engineer 
The Glenn L. Martin C0. 


Correction 


The article, “Combining Maximum Spring oe 
flection with Minimum Space,” in the January & 
sue continues from Page 59 to 126 instead of to 102 
as erroneously stated. The article then concludes 
on Page 102. Also, the first term of the second 
member of Equation 9 should be inverted to read 
nc /K?. 
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Style No. 11 KENNAMETAL 
tool, a typical turning tool. 






PERMIT USE OF HARDENED STEEL 
PARTS IN ARMAMENT MANUFACTURE 
WITHOUT PRODUCTION DELAYS 


Many of the steel parts required in the manufacture of arma- 
ments must be heat treated to hardnesses of over 350 Brinell. 
Often these specifications apply to intricate shapes and com- 
binations of thick and thin sections which are virtually impos- 
sible to quench without considerable warpage. 

The answer has been to machine offer heat treatment. 
KENNAMETAL, the steel-cutting carbide, machines parts up 
to 550 Brinell with speed and accuracy, allowing heat treat- 
ment to any practical degree of hardness before machining. 
KENNAMETAL tools cost no more than ordinary carbide 
toolk—see our new price schedule, effective Jan. 5, 1942. 











MSKENNA METALS ¢@ 


146 LLOYD AVENUE, LATROBE, PA. 


FOREIGN REPRESENTATIVES: U.S. STEEL EXPORT CO 
Exeluseve of Canada, Great Britain and Possessions o 














VALLEY 


Ball-Bearing 
MOTORS 











The Choice of 
Leading Design Engineers 


. . becavse BETTER MOTOR DE- 

SIGN has been the consistent aim of 
Valley Electric Corporation engineers 
throughout the years. The Valley 
Ball-Bearing Electric Motor of today 
offers definite buyer-appeal in ef- 
ficiency and economy to the pur- 
chasers of your equipment. That is 
why prominent design engineers are 
incorporating Valley Ball-Bearing Mo- 
tors in their plans. 
Consider the importance of these five 
outstanding features when you order 
your next motor. (1) No Dead Spots. . 
.. (2) Efficient and Ventilated Wind- 
ing. . . (3) 40°C. Maximum Tempera- 
ture Rise. . . (4) Squirrel-Cage Welded 
Rotors. . . (5) Ball Bearings. 


Ball-Bearing Motors 
14 to 75 Horsepower 





DRIP PROOF— 
SPLASH DESIGN 


Valley Ball-Bearin 
Motors =e denigned 

meet operatin 
conditions oyna -4 


rotected against 
this 4s well as against 
ditiow!, splash con- 
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A man, 
A wrench, 
and 60 seconds 
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See how the Worthington Quick Detachable QD Sheave 
cuts installation time for attaching and detaching 
V-belt sheaves and eliminates the old hub-to-shaft 
problem of loose fits, tight fits, sledging, pressing, crow 
bars and wheel pullers with just A Man—A Wrench— 
and 60 Seconds. 


The new Patented Quick Detachable QD Sheave 
design . . . the result of Worthington engineering re- 
search and development... is a departure from the 
age old hub principle. This new Worthington design 
incorporates a split hub that is positioned on the shaft 
with a single cap screw. The sheave rim is pulled up 
on a tapered fit with the hub by pull-up bolts, provid- 
ing a positive press fit assembly or a tapered friction 
drive fit. Designed originally for modern short stub 
shaft applications to minimize bearing loads and 
shaft stresses, yet the QD Sheave may be applied to 
any existing type of driver or driven unit. 


Just “A Man—A Wrench—and 60 Seconds” means 
much to industry in these days of maximum pro- 
duction with no time to spare for repairs. 


KEEP "EM ROLLING WITH QD SHEAVES! 


SPECIFY WORTHINGTON 
QUICK DETACHABLE QD SHEAVE 
The New Standard for Industry 


WORTHINGTON 


Mv2-1 ZEA @)... 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY © Offices and Representatives in Principal Cities 


—. 
—= 
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MAINTENANCE FOR HEATING | (Concluded from Page 72) 
AND COOLING ALL TYPES | | 


By inspection, V, is also greater than V, so that 


OF Equation s need not be considered. It can also be 

ROLLS shown that V, is greater than V,, Governing value 
DRUMS of V will be determined by equation r, t or v. The 

AND DRYERS deciding value will depend upon the relative Values 


| of M/Q and the relative magnitudes of the dimen. 
| sions, By equating the above values of V to the al- 











































iL) 
lowable value kS,,”, the required section modulus jg 
Type | one of the following: 
7R-8CR 
With Syphon 
Adapter ine 1 Ri ‘ae. . M \3 
| c”6Be YR OR +Re— (or) - (6a) 
° I M 
FE hing ct hatande ivan sia tick aes ce (6b) 
Size, 12 to 3”, Inclusive F ™ 
I M [3 Qd 1 e . 
PROVIDES FLEXIBILITY TO BS (SS) (-E t ere )’...16 
RELIEVE WEAR ON THE | 
REVOLVING SLEEVE | where Ry = b,/b, Ra = d,/d. 
ae Sy ea | The section modulus which governs in Equations 
| * : 
LOWER COST POWER CONSUMPTION | 6 depends upon the load ratio M /(Qd) and the di- 
| mension ratios R, and Ry. An examination of tables ed 
Write for Catalogue 292 _ for standard I-beams shows that there is little varia- 3 ie 
- | tion in R, and R, values and a good approximation pa 
Barco Manufacturing Co. | is R, — .1 and R; = .9. Using these values, Equa- a 
1806 Winnemac Avenue, CHICAGO, ILL. | tions 6 become nodes 
In Canada: The Holden Co., Ltd. 
I M 4 = YS — 
> Salas fy 2.7- 3 (<a) Pe (7a) 
| I M 
orien Wace eee eee (7b) 
a ( Qd 
— = 7_( 86 = ) ds wineisa cee (70) 
Trouble-free, longer- The equation which determines the section modulus 
ee. & & bear ype yt value is controlled by the type of beam and loading. 
kins- Johnson ‘‘Rivitors’’ is assured with Cases considered in Figs. 2 to 8 are shown similarly 
Norgren (sic method) Lubrication. | | in Figs. 9 to 12 for I-beam sections. Equations for 
ae mg ll Pag sce DP cay | the section modulus, as determined by Equations 7, 
air stream. This FOG OF OIL lubri- | | are also shown in these figures. The section modulus 


cates all working parts of the air 
cylinder and valves — automatically. 
Sweetens performance. Cuts down- 
time. Speeds production. 


for a varying depth-length ratio again shows the 
importance of considering the combined stress 
effect. 

Other types of cross section, supports and load- 
ing may be considered in a similar manner. If the 
shear and moment are not maximum at the same 
section, however, it will be necessary to introduce 
another variable x to represent the distance along 
the beam. 























More than ORROSION process for producing metal pow 





i inrkancoagaaand ders, developed by John Wulff of M.LT. can 
Lunides foot tigate, YOUR opper- | | be applied to any alloy which can be heat treated. 
tion’’ . . . of air cylinders, air chucks, The process depends upon the difference in poten- 





tools and all air-actuated machines. tial between grain and grain boundary, the size 


C. A. NORGREN CO. | of the resulting powder being dependent upon et 
211 Santa Fe Drive a ; -nickel stee 

| grain size before corrosion. Chrome-nic 

reasithitonaetanitrteged | and nickel-iron alloy have been powdered . 
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rs == RUTHMAN === | 
‘| tz GUSHER 
now, because of Ruth- 
man's enlarged manu- 
6b) facturing facilities’ =§ COOLANT PUMPS 
6c Simple in construction—no packing > ; Be ‘8 i Self - Aligning 
6e) nuts—no foot or relief valves. ° ; ‘ 8° deflection in 
Built-in motor, sturdy vertical mo. 
shaft on ball bearings, double 
suction intake giving balanced im- 
ons peller . . . these and other famous 
: time-saving Gusher features help 
di- SPEED your jobs. 
les Model Pa There’s a Gusher model to fit your 
‘ia- pA ol needs. Write for information. Y Ou 10 0 C AN PL AN 10 lJ S F 
or left. dis- 
charge mod- 
gi! oe THE RUTHMAN MACHINERY CO. PUSH PULL CONTROLS 
= 
~ 1811 READING RQAD, CINCINNATI, OHIO 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 
la) 
b) @ Gardner-Denver’s prob- 
| lem was to provide an accurate, efficient, trouble- 
1c) proof, convenient control for the air valve—the very 
heart of this Mucker. They found the solution in 
PusH-PULL CONTROLS. 
: Manufacturers of production machinery, tractors, 
: cranes, motor trucks and so on also have found ‘“‘PusH- 
y PuLLs” easily applied for the remote control of many 
Pr different operations. They are used with equal success 
; P in plants for the remote control of valves, switches and 
- , 4 motors. They are ideal for the operation of water 
ne ' 7 fountains, automatic dispensers, etc. 
7 zs Certainly, PusH-PULL CONTROLS can be applied to 
‘ Ss your equipment—often adding to safety —always pro- 
Z — viding exactly the control required by the operation. 
e =F They operate easily, don’t become 
e : noisy, never require adjustment and 
e can often be applied with little dis- 
8 turbance to current design. 
MTA LLI C \\, Write for FREE BOOKLET, 





| ide LLO US We manufacture bellows and : A “The Key to Remote Control” 
bellows assemblies ready for in- - 
stallation in steam traps, relief 
N FOR AUTOMATIC valves, temperature Do 
HEAT CONTROL pressure regulators, air valves, oo CO NTRO IS 
1. and other automatic tempera- 
ture and pressure controls. 


a Complete engineering service. AMERICAN CABLE DIVISION 


— "aw New York « Detroit - San Francisco 


e CLIFF 
' 0 MANUFACT' ING 22 AMERICAN CHAIN & CABLE COMPANY, INC. 


564 E. FIRST 
ROSTON CHICAGO DETROIT LOS ANGELES BRIDGEPORT, CONNECTICUT 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 
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GATHER 
YOUR 
RIGHTFUL 
PROFITS 


By Using the 
World's 
Champion 
LEIMAN 
BROS. 
Patented 


PUMPS 





oN. » | 
also used as pressure 


blowers, gas boosters, . 
and air motors 


THEY TAKE UP THEIR 
OWN WEAR 





LEIMAN BROS. INC. 
152-3 Christie St. 
Newark, N. J. 














Western Felt 


at your service... 


@ Western’s 41 years of experience in 
manufacturing and cutting felt is at 
your disposal. Extensive laboratory 
facilities insure the best possible solu- 
tion to your problems. You are under 
no obligation whatsoever in making 
use of our free research services. Write 
today. 





Just a few of the many uses of Western Felt: 
Sound Deadening Sealing Bearings 

Vibration Absorption Conveying Lubricants 
Heat Insulating Filtering Liquids 


WESTERN 
FELT WORKS 


4037-4117 Ogden Avenue Chicago, Illinois 
Largest Independent Manufacturers 
and Cutters of Wool, Hair and Jute 

Felts. Established 1899. 
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RANCH OFFICES IN ALL PRINCIPAL CITIES d 








164 





Business and 


Sales Briefs 


| 
[ Prpetge~enagied contractors and sub-contractors 
can obtain confidential expert advice from The 
| Frederick Post Co., Box 803, Chicago, on a time 
| Saving method of reproducing drawings required 
| under government contracts. With any request made 
| for this information, it is asked by the company 
| that inquirers specifically state whether contracts 
are for the Army, Navy, Air Corps or whatever 
| other governmental department is involved. Al] re- 
| quests must be made on company letterhead, signed 
| by an officer of the company. 


¢ 


| For the past twelve years associated with Chi. 
| cago Vitreous Enamel Product Co., Cicero, Ill., Dana 
| Chase has been appointed general sales manager. 
| He was formerly assistant to the vice president 
| and general manager. 

| 


¢ 


Resignation of J. D. Colyer as director and vice 
| president in charge of sales, Wolverine Tube Co., 
Detroit, has been announced. Supervision of all 
sales will be under direction of Otto Klopsch, vice 
president and general manager, with Robert Moody 
as special assistant. 


¢ 


Dean Rollans has been elected vice president in 
charge of sales, Wickwire Spencer Steel Co., New 
York. Mr. Rollans joined the company in 1928 as 
wire rope sales representative in Tulsa. 


* 


With headquarters in the Grant building, Pitts- 
burgh, Walter E. Bisler has been appointed Pitts 
burgh district sales manager of Pomona Pump Co. 
He was previously sales engineer of the Combustion 
Engineering Co., Pittsburgh. 


¢ 


Erie Bolt & Nut Co., Erie, Pa., has opened up a 
new branch sales office at Room 616, Williamson 
building, Cleveland, with William T. McKelvey as 
district manager in charge. His territory will in 
clude the state of Ohio. 


¢ 


Formerly associated with Republic Steel Corp. 
Cleveland, James E. Holmes has been appointed as 
sistant manager of tubular sales, Youngstown Sheet 
& Tube Co., Youngstown, O. 


+ 


Previously Los Angeles sales manager of Mc: 
Kenna Metals Co., W. L. Kennicott is now located 
at the main office and factory of the company at 
Latrobe, Pa., in the management of sales and en- 
gineering. 

+ 

With the organization since it was founded in 
1914, George L. Meyer, manager, Steward Die Cast- 
ing division, Stewart-Warner Corp., Chicago, has 
been elected to the position of vice president. Jo 
seph C. Elliff, assistant general sales manager, has 
also been elevated to vice president. 


+ 


Five months ahead of schedule, the Chicago De- 





fense plant of Revere Copper & Brass Inc., New 
York, is already in partial operation. The ground 
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Base for airplane identification switchbox. 


PLASTICS for DEFENSE 


This switchbox base, with metal inserts, is just 
one of many plastic molded parts for defense 
now being produced by Chicago Molded. 
Whether the production of plastic molded parts 
for your defense job calls for unusual engineer- 
ing skill, quantity production, or both, you will 
find here unexcelled facilities for giving you the 
service you require. 


CHICAGO MOLDED PRODUCTS CORP. 
1028 N. Kolmar Ave. Chicago, Illinois 














1941 


INDEX 


The editorial contents index for 
1941 issues now is ready for dis- 


tribution. This is available to 
readers at no cost but is sent only 


upon request. 


A limited supply of the 1940 
index still is available without 


cost to readers as long as they 
last. 


Address your letter to Circulation Dept.: 


MACHINE DESIGN 


Penton Building Cleveland, Ohio 


—— 
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CMP ACCURACY — Guardian 
of FASTER Defense Production 


Speed and more speed—that's the tempo of this Nation’s 
“all-out” industrial effort—it assures our winning the 
war and the peace. To secure this vital speed, material 
for fabrication must consistently meet rigid specifica- 
tions to make trouble-free production certain. In defense 
plants, where CMP cold rolled strip steel is “on the 
job”, accuracy and precision is duplicated in coil after 
coil—uniformity of physical properties and always rolled 
to close tolerances. It provides “extras” that mean more 
feet per pound and thus more finished parts per hundred 
pounds—an important contribution to faster and lower 
cost wartime production and equally valuable for 
peacetime operations. 





THE COLD METAL 
PRODUCTS CO. 







Se) PRECISION@@4 COLD i ROLLED Subsidiary of 
wi ' ' The Cold Metal Process 
OR ~— iiss Company 








YOUNGSTOWN, OHIO 


cAN CMP HELP You? 


What's your cold rolled od ae steel preset Call on the 
pees rth ee available from the CMP 
stage request a i ae 4 oe. representative, 

rite ro Head or y teiogphons Youngstown 4-3 
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for this plant was broken last summer, and every- 
thing is being done to reach peak production in 
this and other mills of the company. The plant is 
being built solely to produce cartridge cups, bul- 


let jackets and ordnance brass. 
¢ 


Appointment as deputy to the chief of the rub- 
ber and rubber products division of the former OPM 
(a section which probably will be continued) of A. L. 
Freedlander, president and general manager of The 
Dayton Rubber Mfg. Co., Dayton, O., has been an- 
nounced. Mr. Freedlander has been in the rubber 
industry for twenty-eight years, the last twenty-two 
of which were in the service of the Dayton Rub- 


ber company. 
¢ 


Celluloid Corp. and the Celanese Corp. of Amer- 
ica were recently merged and are now known un- 
der the name of Celanese Celluloid Corp., 180 Mad- 


ison avenue, New York. 
2 


For the past year sales manager, air condition- 
ing and commercial refrigeration department, Gen- 
eral Electric Co., Bloomfield, N. J., Elliott Harring- 
ton has been named manager of sales, induction 
motor section of the company’s motor division at 
Schenectady, N. Y. 

ol 

Kropp Forge Co., Chicago, manufacturers of steam 
hammer, drop and upset forgings, has been award- 
ed the United States Navy ordnance flag and the 
Navy’s blue “E” pennant. Approximately 96 per 
cent of its forging capacity has been devoted to 
national defense, 

© 


Moving of its Detroit office development and re- 



























search division to 8-217, General Motors buijlq. 


ing, has been announced by International Nickel] 
Co., New York. 


¢ 


Gray Iron Founders’ Society Inc., has moved its 
Washington office to Apartment 400, 2633 Sixteenth 


street, Northwest, 
7 


Several new representatives have been appointed 
by Trico Fuse Mfg. Co., Milwaukee. These are: 
Pacific Industrial Products Co., Ninth and Harri. 
son streets, Oakland, Calif., covering the north. 
ern part of California; H. H. Van Luven, 307.309 
East Third street, Los Angeles, covering the south- 
ern part of California, all of Arizona and Nevada; 
Albert S. Knight Co., 3006 Western avenue, Seattle, 
Wash., covering Washington, Oregon, northern part 
of Idaho and the western part of Montana; and 
M. F. Holland Co., Lee and Sharp streets, Balti- 
more, covering the state of Maryland. 

¢ 


In addition to his new duties as manager of the 
wiring device section of General Electric’s appli- 
ance and merchandise department, T. D. Foster 
will retain his present position as manager of the 
accessory equipment section. J. D. Dallam, formerly 
manager of this wiring section, has retired after 
forty years of service. 

© 


International Nickel Co., New York, has an- 
nounced the appointment of three new assistants 
to J. F. McNamara, monel sales manager. They 
are: W. J. Calnan, H. D. Tietz, and E, A. Turner. 
H. E. Searle has been transferred to the nickel 
sales department under R, L. Suhl, sales manager. 
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STRAIN on the industrial ma- 
chine increases; maintenance 
requirements are mounting in 
quantity and urgency. The 
largest manufacturing plants in 
the country would have to shut 
down within a few days, if the 
flow of consumable supplies 
through local Distributors 
were stopped. 





















BUT the wheels keep turning 
— continuously — because the 
Distributor upholds a market- 
ing system that WORKS. His 
wheel — the mill supply house 
— connects supply and de- 
mand; links the capacity of the 
one to the needs of the other 
in a high-geared mechanism 
of production. 


EN x Hartford, Conn., 
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| youl tylinilels need te lash... 





@ CUSHIONED CYLINDERS are best for some applications— 
but not for others. Where a cushion is needed it is impor- 
tant to choose one ideal for the job. One type can’t serve 
all purposes. 

Hanna Cushioned Cylinders may be equipped with adjustable 


ke ME IT'S THE RIGHT TYPE FOR THE JOB! 





pneumatic cushions at either end or both ends. Type MC 
Cushion is for standard cushioning requirements while Type SB 
Cushion is designed for long stroke and severe service applica- 
tions. Let us help you select the best cushion for your problem. 
Write for Catalogue No. 230. 

















MECHANICAL AND SHEET METAL DESIGN 


DRAFTSMEN 


Needed Immediately 


TO EXPEDITE EXPERIMENTAL PHASE OF 
DEFENSE PROGRAM IN LARGE SOUTHERN 
CALIFORNIA AIRCRAFT FACTORY 





Qualified persons whose present positions may be 
jeopardized by curtailment of non-defense industries 
afe particularly desired. Persons presently employed 
in defense industries will not be considered. 


Salaries from $130 to $250 per month base. An addi- 
tional $20 per month will be paid for night work. 
Time and a half for work over 40 hours. Present sched- 
ule 45 hours weekly. 


To qualify, applicants should have had at least 2% 
years’ experience or training doing layout and/or de- 
tailing of castings, forgings, machine parts, or sheet 
metal assemblies. 


In addition, each applicant must be a U. S. citizen and 
submit Satisfactory proof thereof; and be able to pass 
arather rigid physical examination. 


Selected applicants will be reimbursed for travel ex- 
pense, 


Airmail your inquiry and a summary of your specific 
Qualifications to: 


CONSOLIDATED AIRCRAFT CORPORATION 


Employment Department — Technical Division 
India Street, San Diego, California 
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LHanna (7s(ived Cylinders 


HiWNA ENGINEERING WORKS, 1765 Elston Ave., Chicago, Ill. ¢ Air & Hydraulic CYLINDERS © Air HOISTS © Air & Hydraulic RIVETERS 
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Mr. Searle was formerly an assistant to Mr. Mc- ° ene E 
Namara as manager, engineering sales of the monel Meetings and Expositior ; 
department. = 
° Feb. 5-12— 
National Electrical Manufacturers association. n 

Scheduled to be the busiest year in its history, meeting to be held at Palmer House, Chicago. R. J, By 
1942 marks also the beginning of the second half 155 East Forty-fourth street, New York, is conventig’ 
century in the roller bearing industry for Hyatt manager. 
‘ Bearings division of General Motors Corp., Har- 


rison, N. J. 
Feb. 23-28— 


Motor and Equipment Wholesalers Association. App 
meeting and exhibit to be held at Atlantic City, ¢ @ 
Hammond, 1125 Columbia street, San Diego, Calif., ig seer” 
tary. g 


¢ 


As new district manager for the Indiana territory 
for Jessop Steel Co., Washington, Pa., R. E. Bing- 
man will be located at Indianapolis, with headquar- 
ters at 617 Architects and Builders building. 

* March 3-6— 4 
. P ‘ Annual Safety Convention and Exposition t a 

As sales and engineering representative for Lord the Pennsylvania hotel, New York. Additional intone 
Mfg. Co., Erie, Pa., George P. Harrington will cover may be obtained from the Greater New York Safety Coun. 
the mid-western states, with headquarters at 844 cil, Lincoln building, 60 East Forty-second street, New York, 
North Rush street, Chicago. Additional personnel 
will be added to take care of the increased territory 
which includes Illinois, Indiana, Iowa and Missouri. March 4— 

American Society for Testing Materials. Spring meeting 
to be held in Cleveland. R. E. Hess, 260 South Broad street, 
Philadelphia, is secretary. 


o 


A new service for seamless tube buyers where- 
by they may obtain information on the availability 
of various grades and sizes of seamless steel tub- 
ing for new or special wartime requirements is a oe sit initia daa i mectill 

: cat . 
being offered by The Seamless Steel Tube institute, to be held at Edgewater Beach hotel, Chicago. Victor E. : 
Gulf building, Pittsburgh. Marx, 1541 Birchwood avenue, Chicago, is secretary. 

¢ 


Erection of a new modern combined office and March 17-19— a / 
warehouse building has been completed by Alle- American Railway Engineering Association. Annual” 
gheny Ludlum Steel Corp., Pittsburgh, in Los An- meeting to be held at Palmer House, Chicago. W. S. Lachét ” 
geles—4915 Pacific »oulevard. 59 East Van Buren street, Chicago, is secretary. 





PERFECTION,—no less—is demand I 
the parts made for a fighting a 
engine. Hidden flaws there dare 
Material and workmanship must be p 


Bk 

The Ahlberg inspector you see if . 

picture is searching for hidden flaws a) 

means of the Magnaflux test,—a tet #7 

sensitive that a faint microscopic crack, it 

visible at the surface, is revealed by 
of magnetism as a thin red line. 


The reputation of Ahlberg bearings ® 
perfection results from the combination) 
merciless inspection, of the finest matems 
and the use of methods and equipment =a 


ctl 


is the last word in precision manulaCiiis as 
That is why you will find Ahlberg 59 

ings so often used where perfect per 

ance is the only thing that counts. 
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